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PART I. 
SCHOOL HYGIENE. 



CHAPTER I. 



GENERAL REMARKS. 



THE period at whicTi we live is witnessing great 
changes in the theory and practice of education, 
from the Iowest to che highest grades. The nature 
of the child's mind has been studied, his powers 
gauged, and his growth measured by a Pestalozzi, a 
Froefael, a Combe, a Chadwick, a Bowditch. Every- 
body knows that children do not like to sit still long 
at a time ; that their minds easily wander ; that they 
have an instinctive dislike to certain studies. Thia 
restlessness of mind and body, ihis dislike to certain 
mental foods, were regarded by the old masters as 
simply undesirabte Clements in character, to '. 
curbed and chained, and overcome by fotcÄ. ■^ * 
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cipline. The modern tendencyis in a very different I 
directionj it studies the natural behavior of chil- 
dren, and deduces from multiplied obseryations cer- 
taiQ laws regardißg their natural powers and apli- 
tudes, to which all educational processes are subor- 
dinated. 

To some extent the old masters were right ; curbs 
have iheir use, and " old-fashioned " hard work ought 
not to be forgotten. Nor is the newer education free 
from grave faults of its own; or let us rather say, 
that right principles are not yet fully adopted by all. 
A great many teachers have found that emulation is 
a more Ihan effectual Substitute for^ the rod. This is 
one of the most characteristic of modern improve- 
ments j but its potcncy has no sooner been discov- 
ered than it is abused, anii many aproinising child, 
within the past thirty years, has wrecked his physi- 
cal endurance for life, or has permanently enfeebled 
his mind by excess of study performed under tlie spur 
of emulation or an uuregulated sense of duty. 

No theory of educatioii is satisfactory thst does 
not Claim the whole child, The State raust leave a 
great many things to the pareiits in education ; but 
it is her duty to attend to such things as parents can- 
not be made to attend to. Religion is a thing which 
the State does not try to teach, assuming that parents 
and churclies can more safely attend to it ; but r 
rality must be taught at school. All schools : 
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; immoralily of falsehood and bmtalily, and the 
pararaount Obligation to perfomi school-tasks, It 
would be ^)- to lake classes of ignorant, poor chil- 
dren, before they reach the age of street ruffians 
(which so many become after leaving the public 
school), and not only to show them, buC to convince 
thera of the necessfly for tmth, peaceable behaW^^ j 
and respect for law, and of ihe necessary connectiotr"^ 
between diity or work performed and the prosperity I 
of one and all.* In our public schools, I think thts , 
is hardiy attempteJ. And yet, setting aside the ! 
nioral, and assuming tlie sanitarian, ground as ' 
sole basis, it is assuredly true that these branches of ] 
morals, and others that might be named, as punctu- 
alily, cieanliness, politeness, and faiihfulness to en- | 
gagetnents, are not things which can be neglected. 

Again : the food and sleep of the child are mainly I 
beyond the contro! of public schools. They are 
wholly so, however; and it is a teacher's duty to 
discourage working in improper hours. Still more j 
imperatively is it his duty to regulate the child's j 
needs in school-time, to see if he is faint from want I 
of food, to encourage and teach good habits, and to I 
give opportunity for bodily exercise. 

No lower aim should content the child's teacher ' 
1 that of improving all his faculties and powers — 
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bodily, mental, and moral, The tcacher should feel 
bis Obligation to his schaol a patriotic one, as 
did the Athenian ofRce-holder, who swore, " äfuim 
Kofoiäcitt," to transmit the city over which he ruled 
better than when it was put Into his hands ; better in 
all respects. 

It is my strong conviction ihat this can be done 
by the public or the State to a greater extent than is 
now accomplished. 

The Word " culture " is as badly abused to-day as 
the word " sentiment " was a Century ago. For vast 
ntimbers of our people, the pursuit of culture resolves 
itse!f into the reading of books and the loüking at 
pictures and bric-a-brac for the purpose of talking 
about them, We can easily widen this notion. The 
ciiltuTe (or development) of children certainly means 
Homething better than this. But how much wider 
and better? It is preposlerous toeducate all children 
in all branches of knowledge. We are already tryiiig 
to do too much in that direction ; but it is equally 
preposlerous to omic from culture the development of 
physical endurance, moral soundness, and a good 
practical judgment. In the case of myriads of poor 
children who leave school at the ages of ten or 
twelve, the opportunities for doing this are indeed 
limited — and are made so by our absurd practice of 
making excessively large classes ; but the State should 
never lose from mied the objecC of ttaining these 
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children up to meK and women. As regards those 
whose education is superior and protracled, there is 
a füll opportunity for developing power and self-con- 
trol. How do we give a young man power to fight his 
way in tlie world ? We put hirei into a scbool which 
teaches only the brain, and only a corner of Chat, 
When he is tliirty years old, he will, assuredly, not 
be groaning that his tutors gave him but too imperfect 
an acquainlance with the Greek lyrists, or Visigothic 
numismatology ; he will probably be wondering (if 
he is an active American) whether it pays to know 
all that; and at forty he will have discovered that 
the one thing which doss pay in this life is life itself ; 
that vital force and endurance and a good digestion 
arewhat are needed, as much as anything from books, 
to insure success in life. The President of Hacvard.H 
College States this more strongly still. H 

The dement of self-control and guidance, in cul<fl 
ture, is quite as much a moral as an inlellectual one. * 
The boyis taught how to control his hand in writing 
or playing, bis voice in speaking or singmg, his 
Organ of language in writing theses. He is not so 
taught in regard to the use of his moral faculties, his 
affectionSj emotions, and passions ; nor is he shown 
howawant of self-control, whether in the form of 
caprice, indolence, good-naüire, affeclion, or ambi- 
tion, or even wlicn veiled under the aspect of duty, 
f take away the half of the vaiiie «a^ "«& nässo^^ 
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and knowledge. Perhaps these remarks would b©r 
more forcible if applied to girls and young womenjj 
in whom self-restraint is not coramonly thoughl 
necessity, and thc fcclings naturally take the place of 
reftection. 

All tliat can be said against over-study must be re- 
versed when we speak of moderate and rational study. 
Overwork ought not to be allowed, on the oue hand ;- 
and on the other, indolence must not be permitted. 
It is little to say that study ouglit not to be aüowed 
to injure the liealth. We raay say much more : it is 
capable of improving health ; and for many persons 
it is an indispensable means of health, A child who 
has been kept at suitable tasks unconsciously misses 
them when ihey come to an end. Civilized and 
reading beings (I assume that a civilized, awakened, 
informed, and interested mind is a desideratum !) must 
have souicthing for the mind to work upon, or they 
fret themselves with ennui. Much study may be a 
weariness to the flesh ; it may give dyspepsia by being 
allowed to encroach on physical duties; but when a 
person has learned to hold the proper proportion be- 
tween these two, there is nothing that he finds more 
conducive to peace, satisfaction, and comfort. This 
pleasant result always follows when one has accom- 
plished work which he is fitted for; and to deny an. 
individual his intellectual exercise is as truly a dam- 
age to the body as is the deprivation of physical eXi 
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ercise. For want of accustomed mental Stimulus and 
work, many a man (it is an old story) has found that 
his retirement from active business was his death- 
warrant. 

School-life, however, seems to have some injurious 
effects on the health and growth of some children. 
Vary often it is not the school that injures a child, 
but the fact that the child is living in a city and has 
no place to run out-of-doors. Very often it is not 
study at all that hurts, but study in hot or close or 
badly-lighted rooms ; or study may be in excess of 
the powers of the System. Such points as these will 
receive our present attention. 



CHAPTER 11. 

EMOTIONAL AND MENTAL STRAIN. 

EMOTIONAL STEAIN.— Teachers are fully aware 
lliat this is a fliictuating factor in eacli child, de- 
[lendent on the wealher, faligue, excitement, and 
oiher circumstances. 

Of these circumstances, thcse wliich affect the 
equilibrium of power are among tlie most import- 
ant. There is a large class of irregulär mental or 
emotional states which are unfavorable to the com- 
plete health aad steady activity of the raind. The so- 
called depressing emotions — tiraidity, despondency, 
anxiety, and discontent— ofteo interfere with the 
mental health, producJng actual and very marked 
lowering of the powers of execution. No scholar 
ought to be allowed to remain under the influence of 
ihem. It is the teacbsc's place to find out the cause, 
and remove it if possible. In a certain number of 
cases, they may be due to unkindness or neglect Com- 
ing frora the teacher or the playmales. A neglect to 
award merited praise either wounds or hardens the 
one who feeis the injustice. Again, all thcse de- 
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ipressed states may be simply a sign of over-work, 
vant of exercise, bad air, waiit of sieep or food, 

A child must not be spared all that is irksome. 
Quite the contrary of chis, the Performance of irk- 
Bome duty is one of the best lessons taiight in school. 
it is undesirable that he should feel the object 
of his study a worthless one, or shonld find bis best 
efforts unsuccessful. I venture to suggest that, in 
these respects, the teacher needs as rauch of our 
sympalhy as the scholar. Too rauch drudgery is 
laid upon her in correcting exercises, looking over 
«xamination books and papers, niaking up averages 
of. marks, weekiy and monthly reports, and other 

school statislics." It is hard and unsatisfactory to 

ive to give hours of the tinie needed for mental re- 

freshment to the production of a few numerical re- 

Bults, which are probably destined to lie idle on a 

shelf. 

Mental Strain. — There is a great deal of harra 
done by excessive urging or over-driving of childreu 
in school, as the reader must be aware, Yet, on the 
other band, there are many scholars whose natures 
need this urging, and are not properly developed with- 
Out it. If a given degree of "pressure" seeras to 
the (eacher's judgment moderate, how shall it 1 
ided to be excessive by persons who are not wi 
Who is a better judge thm tfca 'utasisEs. 
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wliat constitutes a fair amount of work ? In reply, it 
should be said that a parent knows more about a 
child, in tbe generality of cases, than a teaclier.* 
It is a parent's eye that can best see when the child 
is "unlike hiraself;" and the parent is justified in 
feeling anxiety whenever the child loses sleep and 
the desire for food and play. 

The ineans by which children are urged are well 
known, consisting of credits, rank, prizes, public ex- 
hibitions, and the moral influence of a teacher of 
strenuoua disposition. It will not do to condemn 
all of these at once, for tbey have arguments in their 
favor. But, as a geiieud thing, tbe giving of prizes, 
or at least public displays npoo the stage, tnay safely 
be forbidden in the case of girls as useless, if not 
harmful. Their nervous System responds too quicldy 
to such Stimuli, 

If tbere be novels which do harra "by giving faJse 
views of life," are there not schools for girls which 
do precisely the same thing, by the excessive im- 
portance which they allow the pupils to attach to a 
paltry gift, or, far worse, to success in beating 
rivals ? 

The scholar's future health cannot but be benc- 
fited by an effort to conquer indolence ; but — to re- 
turn to our chief point — children ouglit in some cases 

* EsjKcially if the child Le onc anioiii; lifly-six, who ri 
only ßve months vrith one teacher. 
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to be aüowed to seem indolent, for reasons elsewhers' 
indicated ; and iC is palpably unsafe to subject all 
scholars to an equal pressure. 

" Over-driven " children will often study late and 
sleep poorly ; they then rise late, dress in haste, and 
rush for school in dread of a mark for tardiness, often' 
not pausing to sit down at the break fast -table. They 
thus enter on the day's work with an exhausted and 
irritable System, which does not have a chance during 
the forenoon — so taken up is it with school -though ts- 
toremember itsneed forrepairand rest. The limch- 
eon-basket probably contains food suited to attract 
a jaded System and to produce dyspepsia — cake and 
pie and doughnuts. The child fiiiishes the school- 
tasks, and goes home with an arraful of books and aa'' 
aching head — in need of food and rest and play, but 
hardly aware of eilher, and intent simply on learning. 
the next day's lessons. Therc is no recovery fron|., 
this strain, for the lessons are not leamed until bed-, 
time, when the experience of the day before 
peated, and so on day afler day until the lixed ten 
expirea. 

This over-work is unfortunately apt to occur at the 
very time of the year when the System is !east able to 
bear it. The "exhibitions," the closing examina- 
tions, and the stress of the struggle for prizes, come 
in the months of April, May, and June, when the! 
fcbody craves fresh air and the eyes long Cqt -e* 
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fields ; when, too, the powers of the System begin to 
flag from the withdrawal of the Stimulus of cold, 
which has kept them strung up to a higher pitch all 
the winter. This constitutes a very serious objection 
to the present system of school-exhibitions. It is 
needless to say that teachers are not exempt from this 
strain. 
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THIS is the place to finiA what needs to be said 

regarding food and sieep. ^_ 

The logical connection is quite obvbus. Study is ^H 

aconsuming of cerlain materials contained in the ^H 

brain aod the blood ; food and sleep are the meaus ^H 

by which this loss is made good, and the mind placed ^H 

in a fit condition to resume work. The System of a ^H 

child who is studying to excess is becoming exhausted ; ^H 

il loses its powers in varions directions; the miiscu- ^H 

larendurance may beenfeebied ; thedigestion is very ^H 

apt to fall ; appetite for food is lost, with the power ^Jj 



to digest food ; and sleep is very apt to be poor. 
is pretty safe to say that a child who eats and sleeps 
well is not much over-driven. There is a natural 
antagonism between active study and active digestion. 
I A nourishing tneal indisposes a healthy person to ac- 
tive menla! exertion ; and, vice versa, active study or 
mental excitement lakes away appetile, or al least 
enfeebles the digestive power for a time. What we 
say of hard study is equally true of l\asä. ■^Vk^ - tis.'^ 
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hard study or play there should be an interval for 
relaxation or cooling-down before a raeal is eaten. 
Nothing could be more injudicioüs tlian a programme 
which allows only one hour for dinner, following a 
foreiioon of study, and followed by an afternooQ of 
study. If it be thought desirable for young adults to 
make the day as ful! as possible, it will be much betier 
to have an intetmission of two hours at noon-time. I 
And persons not adults should always obey a rule ' 
which places an hour's interval between dinner and 
study, and at least half an hour between brealcfast 
or tea and study. All the meals must be nourishing, 
and stimulants, such as tea, or coffee in particular, 
sliould form no part of them. If the proper amount 
of sleep is had, there is very little time for study in 
the evening. The child should sleep ten hours at 
ihe age of twelve years; nine hours at the age of 
fourteen or fifieen ; and eight hours at the age of 
seventeen or eighteen. It is not necessary that he 
should indülge in the habit (salutary for many adults) 
of taking a nap after meals. 

At the "Smith College," at Northampton, Mass., 
the young ladies are expected to be in bed at ten 
o'clock, and are slrongly advised not to rise before 
six o'clock. The students are of the usual "coUege 
age," say from eighteen to twenty-one. 

Study or exercise before breakfast is not generally 
to be allowed j it will do härm to many childrea* 
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Excessively long intervals between raeals are of 
course to be avoided, or to be broken by solid lunch- 
eons. If the above amoant of sleep be allowed, 
there will not be lime for more than three regiilar 
meals and a lunch. 

Late dinners are apt to interfere with children's 
sleep ; if, for instance, the family raeal is from six to 
seven, and the children go to bed from cight to nine. 
A hearty, comfortable dinner about the noon-time is 
much better, It is perfectly true ihat the afternoon 
Session is likely to be rather a sleepy one ; this shoutd 
induce the judicious teacher to shorteti the Session, 
and to prefer manual tasks (writing, drawing, etc.) 
rather than those that call for thought. Afternoon 
lessonsftdd very little to the child's stock of knowledge. 

Is there an antagonistn between food and study? 
Is the mind paralyzed by the contact with the gross 
material aliment? If it be so, why not make the 
practical inference, and reduce the amount of food in 
Order to study better? This proposition, insane as 
it looks to one who understands the physiological law 
of our living, is no doubt seriously acted upon by 
many ambitious scholars. To such I would say — 
though with small hope of being heard — that it is no 
disgrace to the mind that it is attached to a body, 
Ils Creator has willed it so, and for this life it must be 
so. f To give a body insufficient food, and to exact 
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ishment goes to the brain, while the rest of the body 
grows puny, and the foundation of slow diseases, 
such as consumption, is ofteii laid. True, there have 
been men and wometi with whom sedeiitary habits 
and a spare diet liave agreed perfectly ; but with most 
men and women the result is dyspepsia, melancholy, 
and a tendency to consumption or insanity j and as 
to children, or persona under twenty, a sedentary life 
with spare diet is a pure absurdity. There are telling 
maxinis, indeed, insisting that we shoiild rescue hours 
from the night and add Ihem to our üves, and com- 
paring sleep to dcath : 

" Stulle, quid est aomnus, gelida; nisi mortis imago ?" 

but, before you acknondedge their force, go and look 
at the sleep of a healthy child, If you are alarmed 
at being drowsy after ealing, recollect that the bright- 
est fire is dulled for a üttle while after fuel is put on. 

In connection with instilutions for large boys and 
girls, — "Colleges," as they are sometimes called, — it 
niay be desirabte to establish a cbeap lunch-counter, 
which furnishes an inducement to eal solid and whole- 
some food rather than a staie mess brought from 
homes at great distanccs. 

Americans, in general, eat a great deal of trash. 
They are brought up to it. The subject is rather a 
wide one, but it may be of service to indicate what 
is not trash: A plenty of roast ajid less of boiled 
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meat; a few soups made secundum arltm; a fair va- 
riety of piain vegetables ; an occasional treat of the 
best fruit, with abundant supplies of apples; good 
bread of more tlian one sort ; a daily and abundant 
ration of the siraplest and raost strengthening food, 
such as oatmeal or Indian-raeal mush, with milk; 
and, for drinks, water, milk, coffee which contains as 
Utile of the original bean as possible, tea that is not 
too stTong, or diluted cocoa. Such a dietary, without 
the Compounds commonly used for dessert, but aided 
by fresh air, sunlight, and plenty of play, makes 
healthy children. Fish and eggs and milk are also 
necessary, but should not bc-eaten ander the Impres- 
sion that they "make brain," 

Theboarding-schools of our countryhave a great 
opportiinity for implan ting habits of simple and whole- 
some living. If such schools furnish unwholesome 
diet, they do it in Imitation of the ordinary habits 
of Society. In a well-conducted school, on the other 
hand, — where enough of the best and simplest is 
given, — it is not uncommon for pupils to come from 
the indulgences of home and holidays dyspeptic and 
flabby, and to become brighter and strenger as soon 
as they are subjected to the regimen of school. 



CHAPTER IV. 

BODILY GROWTH. 

IF youth be a formative period, whose product is 
simply the adult person, then, surely, that period 
wheii formation is most rapid,-— when a new being 
par exceUence is developiog, — deserves tlie greatest 
respect and care. In tlie case of boys, growth goes 
on at a nearly uniform rate until manhood. Girls, 
however, concentrate a great deal of growth in a 
few years. They are shorter and weigh less than 
boys until the age of eleven or twelve, when they 
suddenly shoot beyond them, and, for about three 
years, continue decidedly taller and heavier, 
which they resutne the former relative position." 
would seem reasonable to suppose thal giris at this , 
age are less capable of mental application than boysj 
for it is a general rule of Nature, that when a great J 
demand is made on the system by one set of ftinc-f 
tions odiers must remain in comparative abeyance,]« 
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and that when growth Js very rapid, mental action is' 
proportionally less so. If girls are often found 
quicker and brighter than boys at this age, it may, 
neverthekss, be questioned whether it is right to, 
allow them to come in competition with boys ; 
pluck and vivacity are not, necessarily, evidence of 
power, 

After this age — that is, about fourteen and fifteen, 
in most cases — comes the titne when girls are under«; 
going a change which affects the whole System in a 
different way from mere rapidity üf growth, — a change 
which, if etfected quietly and normally, may be said 
to have laid the foundation of the happiness and 
health of an entire life. At this period, if at no 
other, a girl should be protected from the excitemenl 
of "Society" and late hours, and should receive the 
Support and steadying which regulär habits of study, 
impart. It is a more direcdy practical thing to saj 
that she ought to be treated with leniency at ceriainj 
times; her work should be lightened, her errors ex- 
cused, her inattenlion or unreadiness overlooked, and 
absence froni school allowed if requested. 

Many young girls have grown up to be strong and 
useful wotnen, and have never been aware that their 
mental powers were less under control than those of 
boys of their own age, — their school- fellows, — or that 
theie was any physical necessity for their stiüi.-^'-'^tN^i^» 
l^ntor.differently from, t\ie« \äq'Cw«s.. "«^^^ 
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U this true of country girls brought up withoot the 
excitcments of society. 

The late Dr. E. H. Ciarke, of Boston, was of the 
Opjnion ihat our System of public school education 
wae ruining the heailh of vasi numbers of young 
womcn, by compelling them to study to excess, par- 
ticularly at the monthly period. His opinion was 
vigorously staied in a Utile book, published a few 
ycare eince, entitled "Sex in Education." Equally 
vigorous counCer-slalements were made in the books 
calletl "Sex and Education," "No Sex in Educa- 
tion," "The Education of American Girls," and 
in othcr places; and quite a salutary storm arose, 
wliich has resulted, it may be hoped, in leaving the 
public impressed with the importance of the subject, 
if nothing more. 

I would here refer the reader to two of the foUow- 
ingchapters — that on Amount of Study and that on 
Excrcise. It seems to me fair to say that the growing 
girl wouUl not generally siiffer from her studies if 
thcy were restricted withiii the limits hereatter süg- 
gested, and if her physical developmenl were cared 
for properly. A healtby girl — such as nine out of 
ten ought to be — need not suffer in health frora reg- 
ulär atlendance on school for three or four or five 
houis a day, // sht h protected from "society" and 
give« a fair chattce lo ^ow sirong. The härm 
done when a girl goes to the theatre or concerlj 
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appears the next morning in school with a worn and 
tired look and two great circles around her cyes. 
The härm, indeed, is done long before, when she 
first comes to live in a city where public parks are 
thought unsafe for her to walk in, and where play in , 
the open air (except for **children'' — that is, very 
small girls) is an impossible or a forbidden thing. 
It begins with that Substitution of artificial for natu- 
ral enjoyments, of society and its excitements for 
Sports, of adult for childish interests, which is char- 
acteristic of city life. Many such girls are thought 
to be overworked if they lose their color, while study= 
ing four or five hours a day, at the age of fifteen. 




EXCESS of mental appücation is any amount 
which interferes with the vegetative functions, 
/'. e., anything which, by its intensity or long continu- 
ance, or byany peculiarity of its own, interferes with 
digestion, sJeep, nutrition, repair, or developraent. 

As the reader is perfectly aware, the cell-stnicture 
called brain is in need of constant repair, equallj 
with otlier structures; and this repair is effected 
processes tern:ied "vegetative." 

Muscles, stomach, and brain equaliy require vege- 
tative activity in order to keep them in condition 
and each may suffer from over-aclivity without 
pairing the health of the otliers. But, in general, 
overwork of one teils disadvantageously upon all, 
and an uosound or overburdened mind is apt to aci 
like a bürden upon the body. 

The ainount of work to be assigned must be ij 
termined empirically, and we have no right to say • 
a given person, in advance of experience, that he 
capable of doing a certaia amount of work. But 
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. can, as the result of experience, give an approximate 
Statement of the amouiit which is suftable to the av- 
erage person at a given age. 

As has been said before, children can be aroused 
by modern methods to a great spontaueous activity 
of miiid, which contrasts slrongly with the listless 
and reluclant attention of old-fashioned schools. 
The effect is obtained by adapting the inslruction to 
the child's capacity and nature. The kindergarten 
System is one of the most striking instonces of this. 
I do not mention it either for praise or blame, but 
simply in order to point out the fact that, under the 
most favorable circumstances — cheerfulness, pleasant 
and varied tasks, sympathy, and wholesome surround- 
ings — a child at the kindergarten age has not the 
power to bear more than two or three hours of these . 
tasks in a day consistently with heahh. If pursuc^ 
longer, the work becomes too exciting. 

The Ute Mr. Edwin Chadwick, of England, is thel 
Chief authority for a definite statement of the num- 
ber of houts (hat a child should be allowed to do 
school-work- His Statements are based on long and 
patient Observation, and numerous inquiries niade o 
teachere whose attention was espcciaily called to tl 
point ; and I do not think that any one has serionslyT 
attempted to refute his views, which were published 
a number of years ago. 

mitita oMt "Cos. dwvav&S»*'^*^- 
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ity of the little child to pay attention for a length of 
time consecutively. The minci, like the body, must 
be in a continual change ; the efforts made must re- 
semble play in spontaneity, rapidity, and variety. 
Sedentary occupation is an enforced necessity with 
most adults, to some extent; but it is always to be 
considered as involving possible danger, and for a 
little child is almost out of ihe question. His brain 
is imperfectly developed ; the power of attention is 
perfect, but incapable of sustained efforts ; the mind 
refuses to work long in one direction, as the body re- 
fuses to stand or sit still. There are certain classes 
of work which are utterly beyond his power ; and yet 
Ihere is no donbt at all that a little child learns as 
much, if not more, in a year as an adult Student. 
But he learns it in liis own way, and it is not book 
knowledge. 

Let the adult reader try to attend to a new subject ; 
let him take, for example, a treatise on metaphysics, 
or anatonay, or vital statistics, or a " Student's Gib- 
bon," or some other work which deraands dose at- 
tention ; let the work be unfamiliar, not beyond his 
comprehension, not too interesting, and let him see 
how soon his mind begins to flag in the effort to 
masterthe text, as if it were a ksson lo be recited. 
He will find, perhaps, at the end of an hour, not that 

. the subject is merely uiiinteresting, but that his mind. 

, does not take hold of it as sharply as when he began; 
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perhaps, if he is " tough," he can stand two hours. 
This, by the way, is quite a different (hing frotn an 
irrcsponsible, leisurely reading of the bnlliant narra- 
tion of a Parkman or a Froude. 

If an adult can apply himself to the acqiiisition of 
knowledge in one direction for only one hour (and 
how much loiiger can an audience listen to a lecturePJ, 
thechildcanevidendydo very muchless. At the age 
of from five to seven he can attend to one subject — a 
Single lesson — for fifteen rainutes ; a child from seven 
toten yearsof age, about twenty minutes; from ten to 
Iwelve years, about twenly-five minutes ; from twelve 
to sisteen or eighteen years, about thirty minutes. 
(Chadwick.) 

The total of daily work corresponds with the liraits 
of a Single effort. Ten houre' work is a nrmximum 
average for young men ; and there is a regulär grad- 
ation from this down to two and a half or three hours 
for children under seven. 

The most vigorous and healthy young men are se- 
lected for West Point, and they are severely win- 
nowed by the work required of them. They are 
excluded from dissipation and general society; their 
active bodily exercise, tlieir regulär diet and sleep, 
and ihe healthful cliinate of the place, leave ndthing 
to be desired. They have ten hours a day for the s; 
cold months ; in summer much less. It\ ii>i\ v^'Ä'i'?; 
students aie not ^VcVeä fox ^^'^ 'S 
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the average actual work (study and recitation) aniong I 
those who are faiihrul to their work will not probably 1 
eJtceed eight or nine hours, as far as my observatioa J 
goes. 

In high-schools, diiring the period of rapid growth 
and sexual development, a lower figure raust 
sumed ; and it seems certain [hat five hours, or, under j 
the most favorable circumstances, six, are all thatj 
should be required. The ages usually ränge froml 
twelve to seventeen. 

Below the age of twelve years, four hours are prob- ] 
ably sufficient; below ten years, three or three and a. | 
half; below seven years, two and a half or three 
hours. 

In England a very large number of children (over 
100,000, at xay latest Information) are sent to school 
on the so-calJed half-time plan. This plan is the 
result of an attempt by the Government to suppress 
the evils of juvenile labor in manufactories. The 
children attend schoo! about three hours a day dui 
the school-year, and those hours are taken out of ] 
their factory-time. It is found that childrer 
taught make as good progress as those who i 
school six hours a day. This result is probably a 
mixed one, due, partly, to the beueficial effects c 
change of occupation, and partly to the fact that sn 
hours are clearly beyond the limit of profitable menhi 
tal exertion, Something must also be ascribed to thj 
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tcgulari^y of attendance in half-time schools, which.l 
is enforced under the penalty of exclusion from the J 
factory.* 

At what age should a child be sent to scliool? \ 
The kindergarCen does not iiijure a child of four \ 
yeara unless carried to the point of over-excitement, 
which, I believe, is not often done. The common 
primary school, however, is decidedly objectio nable. I 
It takes very young children (six years of age), and 1 
compels tliem to remain twice as long as is good for I 
thera, By great ingenuity and vivacity, a teacher i 
can keep them going upon various sfudies for three I 
hours. This is all that is reasonably possible, yet 1 
the children are expected to come back for a second \ 
Session in the afternoon. A school conducted by sc£. j 
lessons and recitations — a miniic granimar-school, in-f 
fact — should not receive children under seven orj 
eight years of age. 

•See Reports of Ihe Mnssacliusells Bureau of Labo 
lB;i, 1875, and 1S78. 
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EXERCISE. 



IN spite of all that may be justly said of the value 
of intellectual pursuits in promoting heallh, ic 
remains true that a great raany brain-workers are 
exposed to a serious danger, The elfects of mire- 
lieved work with the mind are not always easy to 
trace. In the case of teachers, the System gets so 
gradually used to a low tone of physical life that one 
forgets the Sensation of health, loses a Standard for 
self-comparison, and does not becorae aware that 
ground is really lost until matters are already serious. 
To a person in vigorous health, with strong muscles, 
who feela his temper and digestion giving way under 
the influence of teaching, heavy gymnastics or field- 
sports of an active sort may be recommended. To 
the less vigorous or muscular person, and to most 
women who teach, a daily walk of from half an bour 
to two hours is necessary. It shonld be taken in 
Company; care should be leftathome; new scenes 
sought, and the objcct should be less to get fatigae 
hy great exertions tbau to give the mind an oppw- 
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tunity to take a view of life which scliool-work does 
not give. One chief benefit of Walking is tliat it 
breaks up trains of thought. 

It is certainly worth while for women to ciiltivate 
muscularity, if tliey can do so with safety. A great 
many could walk five miles a day, and be the better 
for it j others could not : and the way to find out ia . 
by trying. Beginning with two miles, one may grad- 
ually work up to five in the course of five weeks. 
Perhaps it may be necessary to restrict the amountj i 
but this musl be leamed by trial. 

Some persons, especially teachers, ought to enjoy I 
almost absolute rest on Sundays. Few are really ] 
aware of the value of the Sabbath as a physical agent / 
of health. The teacher should so use it as to get a 
sense of renewed life every Monday, and, unless ia 
most vigoraus health, should certainly oot teach in ] 
the Sunday-school. 

It is difficult to State with accuracy the precise 
time wben the frame of the body takes a permanent 
form j it certainly varies in different cases ; but it is 
piain enough that there is a great difference between 
the years before tweiity and those after. The re- 
qüirements of a growing body, it cannot be too ofien 
rei>eated, are very different from those of an adult 
body. We urge gyninastics upon the adult in order 
to preserve the Constitution ; upon. tKe c.N\A&,S.-^ oi&sa. 
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ptinniit of gymnastics by adults; children have, 
ihotild have, no engagements or occnpations to im 
fcre with it. 

The beneOls of gymnastics are of several soits. 
Children are not to prattise them chiefly for the sake 
of gaining great sirength. They are to be used as a 
tneatiH of conferrirtg grace of movemein and the out- 
lincs which indicaie heallh and endurancej of en- 
larging thg ehest, thereby giving free play to the act 
lof breathingand the motion of the heart ; of strength- 
etilng the latler organ bydegrees; of fortifying the 
mnscular walls of the abdomen against rupture and 
tlic joints against accidcnt; of confirming the habit 
of liberal conHumption and ready assimilation of food 
(though play is better for this object). All these are 
bCBt altained by the use of ie.'N and iight apparatus; 
aC Icaät, in the commenceraent. 

The Word "calisthenics" impües the imparting 
of strength and beauty, There is a proverb ihat 
" Ixiauty ia but skin deep;" a very superficial view, 
indeed. Beauly of form is not skin deep ; it de[)ends 
on the bony fraine, on the development of muscles 
ovcr ihe boiies, and on the fatty layer over the mus- 
cles. A straight back niay be said to be an dement 
of beauty; round Shoulders and a twisted spine aie 
an Clement of the opposite quality, beyond a doiibt. 

It is well known to physicians that a large number 
of yoting girls in cities have a perceptible tendency 



EXERCISE. 



37 



to distortion of the spine at the growing period of 
life. The case is certainly aggravated by confine- 
ment in school, by want of muscular cxerdse, and by 
mproper positions in study, Boys do not exliibit 
tliis tendency to so marked an extent; but it is a 
thing to be constantly looked after in the case of 
girls. 

" In a scliool of 731 pupils at Neufchätel, 62 cases 
of dcviation of the spinal column were observed 
among 350 boys, and 156 cases among 381 girls. 
These results are further stated not to diffcr materi- 
ally from those of examinations made in German 
ächools, According to Adams, in 83 per cent. of 
782 pupils (649 cases), in which this deviation oc- 
curred, it was towards the right — proljably in conse- 
quence of writing at unsuitable desks. According to 
Eulenberg, in 92 per cent. (276) of 300 cases, tlie 
curvature was also to the right. It is true that these 
curvatures are not always associated with public 
health, since they somelimes occur in a slight degree 
3 the strong and well ; and it is true, also, that they 
may arise under influences not peculiar to school-life, 
such as the preponderating use of one or the olher 

n for any purpose. There can be but little do\ibt, 
however, that to the habit of writing at unsuitable 
desks belongs the largest share of blame. 

"In the statistics which I have given, t 
curvatures were found lo ottüi -«'vCft ■«»; 
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frequency among girls thaii araong boys, partly due, 
no doubt, to the fact that they play fewer active 
games, and are, in general, more restrained in their 
movements. In a brief report of a recent meeting 
at Berlin, of some of the highest autiiorities of Ger- 
many, called together to consider the entire subject 
of the scbool education of girls, I lind a notice of 
an address by Herr Raaz, principal of a school in 
Berlin, in which he speaks of the common occur- 
rence of these spinal curvatures in bis schoo!, and 
says that he has found the use of gyninastics to be 
powerful in preventing them." * 

Children should have several hours of play every 
day in the open air, when possible, Vigorous and 
spontaneous action of this sort is better than gymnas- 
tic3 for the general nin of children; and if girls 
were allowed by social feelings to play as boys do, 
they would cease to be so subject to spinal deformi- 
ties. 

But a certain proportion of children are not suited 
by indiscriminate play. They have a tendency to 
distortion of the spine, whicii is easily brought out 
by many forms of sport. 

Any exciusive use of one side of the body 13 ihere- 
fore dangerous. Basc-ball is a vigorous and useflil 
sport ; but it is occasionally the cause of lateral dis- 

" James J. Putiiam, M.D. " Gymnaslics für Schools," in llie 
Amerita» Journal tf Stcial Scitnee, No. Vlll., 1S76. 
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tortion, owing to the excessive use of tlie right arm 
and hand. Bowling would seem likely to have the 
sanie tendency. Croquet is a very distorting game, 
unless both hands are used alternately, or one as mucb 
as the other, to strike the ball. 

Tlie Position of a woman oi\ horseback is one 
which is apt to cause a "corkscrew" twist of the 
spine. And the common ganies of running and 
tossing, which do children so much gooci, are not so 
directly adapted to prevent or eure spinal deformity, 
or to make a girl fiill-chested and symmetrical, as is 
a course of gymnastic training under the charge of a 
competent person. 

Evidently, if we accomplish this greater object of 
correcting the weak points in the frame of a child, 
we gain at the same time those benefits — improved 
appetite, coniplexion, sieep, mental briskness — for 
which adult gymnasts so much prize their art. As 
for p!ay, wken can the girls in a city boarding- 
school, for example, plqy? Certainly not wbile on 
their daily walk, two by two, in the paved streets, 

"To establish a department for physical training 
demands but little change in the present school s>-s- 
tem, sincc almost any school-room may be trans- 
formed almost instantly into agymnasium, no appa- 
ratus being required for the lower grades, and only a 
few light implements carried in the hands for the 
more advanced pupils, and each scUq\»x ^^its.'^g*^^ 
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Space enougli upon llie floor for a step in each direc- 
tion, and rootn to straighten the arms in froüt and at 
the sides. Of the piipils the requirement is slight, 
being merely that the dress shall be short eiiough to 
leave the feet unencumbered, loose enough to admit 
i füll Inhalation without feeling the clothes at the 
waist or across the ehest, and large enough to permit 
the free play of every imiscle in the body. For this 
o special costume would be required, except in the 
highest grades. Music is a great addition to the ex- 
se, but not a necessity. But the great difficulty, 
, in fact, theonlyseriousone, is the dearthof reg- 
ularly trained teachers of gymna'itics, who are not 
oiily fully prepared for the work, but who are enthu- 
siaslic in the cause, and able lo impart thcir informa- 
tion to others. This arises from ibe low Standard of 
physical culture admitted by public opinion. LeC it 
once be required, that those who teach this br 
shall of necessity be regularly trained, and there 
be a supply of good teachers in a marvelloualy shorC 

"In Sweden, the celebrated System of Ling is a 
obligatory study in all public schools, three to s 
hours a week being devoted to it, subject to the adJ 
vice of a physician, who is appointed to examint 
Scholar at the beginning of the school term. For th| 

• Quoled by Dr. rulnara from a leller receJvcd frum 
of gjmii.natits in a "girls, normal-school." 
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cducation of teachers tliere is 3 great central institutelj 
at Slockholm ; and the graduates froin the norrnal-- 
schools muat nioreover liave passed a special t 
nation in this branch. A large pari of the Instruc- 
tion is in the so-called 'free exercises,' including 
proper methods of sitting, standing, lying, Walking, 
running, jumping, as well as exercises in concert, 
games, etc. The aim of these free exercises i 
call into aciion in turn the greater part of the volun- ' 
tary muscles of the hody ; and with an intelligent, 
earnest teacher to direct (hena, ihere is no end to the 1 
modifications and combinatjons that can be made, I 
calling for precision and sirict attention and skiil (»k| 
the part of the pnpils." [/i/rf.] 

The city of Frankfort-on-the-Main is an illustra 
tion of what may be done by an enlighlened Commu- 
nity, led by far-seeing hygienic genius. Gymnaslicl 
exercises were first introduced there nearly seventy I 
years ago ; but the progress has been very slow i 
deed, and it was only a few years ago that the regu- 
lär practice of such exercises, under trained teachersj 
was made obligatory upon the pubjic-school children 
in that city. Most of the iwenty-five schools already 
possess a " turn-halle," and othersare biiiiding. The 
new halls are to be from 20 to 25 meters long (66— 
83 feei), 9 or 10 meters wide, and 5 — $.6 mi 
(about 17 — iS feet); ihey are all well fumished witÜj 
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apparatus ; that used by girls differs somewhat from 
that used by boys, 

There were iz,ioi children in the public schools 
in 1878, of whoni 10,844 atlended schools where 
gymnasiums exisled and exercise was obligatory. A 
medical certificate of disquaüficalion is requircd of 
those who are excused ; the number wlioily exctiscd 
amounted lo two and a half per cent. The scholars 
exercise two hours every week. They are always un- 
der the charge of teachers specially qualified for the 
work by Instruction received in gymnastic normal- 
schools, and in classes taught by the inspector of 
gymnastics, These teachers are not Ignorant inen, 
nor "pure specialists" of gymnasticsj they are all 
regularly qualified teachers of the Uterary branches, 
and the hours duringwhich they are engaged in teach- 
ing gymiiastics are counted in with the twenty-six 
required weekly hours, just as so many hours of Latin 
or music would be coünted. One hundred and foiir- 
teen teachers are thus eriiployed, performing an amount 
of duty equivalent to ihtfulltime ofseventeen Itachers ; 
which may be estimated as costing the city 46,270 
marks, or about one dollar for each child. The value 
of this exercise to the teachers is as great as to the 
pupits. 

It is thought desirable that the nuraber of weekly 
hours should be increased. Another recommenda- 
liüu is niade by the authorlly from whüm I quoie 
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this account,* to tlie effect that the city shoiild pro- 
vide public places for children to play in, both for 
sanitary and moral rea'ions— a recommendation which 
is as important in America as in Germany. 

It is interesting to reraark that the youngest chil- 
dren use chiefly free-hand exercises; that the boys 
take the fixed apparatus by degrees, and at last use 
them chiefly; while the girls, who in the middle 
classes use fixed apparatus like the boys, in the upper 
classes return, for the most part, to the use of lighter 
instrumeiits, suitable for young children. 

Public sentiment is not at present favorable to such 
thorough -going work in America. To the crowds of 
men and women in our large cities who were born in 
the country, and remember ils free and natural sports, 
its days spent in the open air with the beasts, fowls, 
and fishes, a course in gymnastics will seem but a 
tarne thing. Those city men who have been forced 
to use a gymnasitim for their hcalth, have not gener- 
ally a very cheerful Impression of the place. In fact, 
the actual Substitute, in our cities, for that immensely 
populär German Institution, the Turn-Verein, is the 
volunteer militia Company, which gratifies the love . 
of exercise, the social instinct, and the love of rule, J 
Order, and co-operalion in a very similar way. 

A gymnastic class in a school should consist of the 
1 Frankfuit 
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scholars in one roora, or any suilable fixed number 
tlieir teacher should have precisely equal authority 
wiJh their class-leacher (in Amherst College, the 
teacher is a Professor and member of the Faculty) ; 
and the exercises should he conlrolled as those of a 
soldier are, — not with ihe same stiffness, but with 
constant care lest the boys injure theraselves by am- 
bilious efforts. 

Even in Frankfort, the present complete System 
has only been introduced in the most gradnal man- 
ner. If it is ever made a part of the American Sys- 
tem, — and I cannot see why it should not ultimaiely 
be, — the same way must be followed. I would sug- 
gest, as a stepping-stone, the introduction of a very 
thorough gymnastic training in our normal schools 
In three years, a young woman cannot onl> much 
improve her own conslitutiou, but can become im 
pressed, from ejtperience, with the value ot gjmnas- 
tics, The great difliculty to be overcome ts the fa(.t 
that few teachers really know what physical exercise 
can do for a person ; what elasticity and smoothness 
of temper; what power of conlinued attention and 
work it is capable of imparting. 

Girls really need gymnastics more than boys, in 
eitles, owing to the very great rcstraint placed on 
their freedom, and the improper modes of dressing 
which still prevail. One of ihe readiest ways lo per- 
suade young women lo dress rationally is to make 
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' them feel by contrast the comfort of living in bodily 
freedom, as must be donc, for the time, at least, by 
tliose who practise gyranastics. 

Would it be too great a luxury for a democratic 
Community to hidulge in, if all children were in- 
spected by the quick aiid practiced eye of a medical 
expert, ouce a year, especially during tlie ages of 
rapid growth? and if the results of such examinations 
were made known to the teachers of gymaastics for 
their giiidance? In every hundred children, there 
are always seine who are tending to special deformity. 
It would be very easy, in most cases, to prevent this 
by suitable exercises, performed with very cheap ap- 
paratus, for a short time, every other day. Other 
children are weakly, and sbould have special exemp- 
tions. 

The adoption of special teachers in gyranastics is 
strongly to be urged. It is too much to expecE of 
the literary instructors that ihey shall always be 
strong enougli to perform the severe duties of in- 
structiug in gymnastics three tiraes a week. Such 
duties are much more toilsome for the teacher tlian 
for the pupil. There are plenty of most valuable 
instructors who could not bear the additional strain. 
But as regards caiisthenics of a very light description, 
performed daily once or twice, for relaxatJon more 
than for development, the ordinary teacher is per- 
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fectly competent to perform and teach them. I will 
give a specimen of the latter to illustrate : 

"Body erect, heels together, feei at angle of 60'', 
chin not protniding, eyes front, hands closed, knuc- 
kles louching Shoulders as nearly as possible, elbows 
touching sides with exactne^. 

" Rigtit band down, up, down, up; left band down, 
iip, down, up; right down; right up and left dmvn; 
rigbt down and left up; right up; both down, up, 
down, up (16 movements). 

" The sarae alternation may be applied to forward 
movements resembling a boxer's blows, and to lateral 
andupward movements. This series isoneof the most 
eleraentary, and when learned so that the whole cJass 
does it with prompt uniformity and tn good time, — 
tbe music, if possible, of a piano or drum, — a sligbt- 
ly harder series may be undertaken, This conrse will 
bring into use, by degrees, all the chief muscles in 
bending and twisting the trunk, limbs, and neck." 

Military drill is an excellent thing in general; it 
should, however, be restricted to the stronger boys. 
Small and weak fellows are easüy injured by carrying 
a musket for a long distance. My friend, Dr. Buck- 
minster Brown, has mentioned to me one or two 
cases in which he believed congestion or inflamma- 
tion of the membranes of the spinal cord at the 
level of the Shoulders to have been thus caused. 

in a long session, there should be a pause at the 
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' close of every hour, in which the scholars should be , 
allowed to go out of doors. 

A short Session of three hours may require only I 
one pause, which should, however, be of twenty or 1 
thirty minutes, in the case of children. 

Clothing should at all times be easy and allo» 
Inspiration by ehest or abdomen, without any sense i 
of pressure ; the feeling should be nearly the same as i 
when no clothes are worn. The so-called "dress | 
reform" for women effects this by making mo; 
the weight depend from the Shoulders. 

One of the chief faults of feminine attire — 
pinching of the waist where the skirts are fastened — 
is imitated by boys with a leathcr strap. It is dan- 
gerous to exercise with a tight sirap or string around 
the middle. 

The feet are often neglected. Children (old enough 1 
to "study philosophy") will come to school in thia, 
wet shoes from simple negligence, or because they ' 
have "lost" their rubbers. They should be sent 
home by the teacher for dry shoes and stockings, 
/ery wet days it would not be amiss for the pupils 
I to bring at least a dry pair of stockings to school 
with thetn. This is especially important for old-y 
Lgirls. 



CHAPTER VlI. 

CARE OF THE EYES, 

THERE is no hygienic point where the teacher 
can render more distiiict service than in rela- ' 
tion to the eyes of his scholars, The functions of 
thU organ are so deiienclem for their perfection 
upon a thoroughly sounrt condiiion of health, that 
IL comjilcle accouni of their relations would bring us 
in contact with most points of hygiene. But, of all 
public scrvants, the teacher ought to be best infomied 
of the daiigcrs. and best able lo assist the child i 
«voiiling ihcni. 

In tlic vahinhlc üttk treatise on the " Care of the ] 
Eyta," by Mr. llnidcncll Carter, we find these words, 
which nuy Uc laid to hcarl : 

'* It i» vcry worthy of note that, in the experience I 
I of oiihthftlmie swrgcons. it is exceptional to mect with A 
\ k irhOd «ufli.'rin(; front dcfcctive vision who has not, 
l'bcfttro lliü dctcct was discovcrcd, been repeatedly i 
l «yjihfmaliially punislicd by tcachers or school- 
gütn (br ■iipixued iilkstinacy or stupidity. Tbed 
4 KWTw oi ihi» praoticc is what ought to obtain^f 
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apparent obstinacy or stupidity shoukl lead, frora 
the first, to the question, 'Can you see perfectly?'" 

It may be added tliat deafness, due to causes easily 
renioved if takcn in time, is often misunderstood in 
the same deplorable way. Deafness, liowever, cannot 
be considered a "scbool disease " in the same sense in 
which many diseases of the eye are siirh. Both the 
eye and the ear, however, are peculiarly ihe instm-l 
menls of school-education, and a teacher who is ig- I 
norant of their essential conslruction and laws kiiows 
not the tools of his trade. 

There is one affection which Js so common, and so 
directly dependent (in many cases) on school-Hfe, 
Ihat it may well occupy our first attention, I refcr 
to sbort-sight, near-sight, or n^op a. 

A child with normal ejes ouj,ht to be able to read* 
this page, in a good ligi t at the d stance of forty 
inches, and at all interven ng 1 ta ces down to four 
inches : this is a very moderate test for joimg eyes, 
Any chüd who cannot read it as far as fifteen inches 
off should have his eyes examined by a competent 
oculist. No disease is more certaln to increase if 
neglected, and none is betier understood by scientific 
experts, and more susceptible of exact Statement and. 
ready correction. 

The near-sighted eye is one which has too great a 
diameter from front to rear, so that the retina — which 
lies at the rear — is beyond the poiot at wtüt'cv ■'^«■■^ 
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o( rays from far objects are focalized. This condi- 
lion is illustrated by the foUowing diagram from Dr. 
Harlan's Healtli Primer, in this series, on " Eye- 
sight, and How to Care for It," in wjiith the wiiole 




lines represent the outline oi the nurmal eye with 
the lens, and rays oi Hght from a distant object Com- 
ing to a focus on the retina ; while the dotted lines 
represent a near-sighted eye, with rays from a v 
near object Coming to a focus. In near-sightedni 
rays from distant objects may be represenled by the 
whole white lines, which are focalized before reach- 
ing the retina, giving a diffused image, in which each 
point of the object Js seen as a larger blurred point 
and each line as a wider blurred line, 

This defect is irremediablc when it exists as an 
anatomical fault ; but very much may be done to 
prevent its increase when discovered, especially in 
children, It must be remembered tiiat some chil- 
dren are looked upon as near-siphted because they \ 
have tlic haliit of holding their work too close t 
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their eyes. This habit may arise from ihe very oppo- 
site cause, namety, far-sight ; it may originale in 
shcer indolence, a faully desk or seat, or poor light, 
and may be continued merely as a habit. And the 
degree of near-sight is easily over-estimated by those 
not able to apply the -scientific tests of the professed 
oculist; for in many cases there exists a temporary 
cxaggeration of near-sighl, due to ihe slrain entailed 
by the effbrt to read or see fine objects, which easüy 
jasses away with change of occupation. 

In Order to prevent, we must firsi undersiand some- 
thing of ihe causes of this complaint. 

Tliere is a strong tendency for the malfortnation, 
once developed, to be transmitted to children. In 
all probability, near-sight begins, in many children, 

a very early age ; but in most cases a great deal 
can still be done to prevent its increase. 

is believed that an eye which is predisposed to 
near-sight has naturaily a more yielding and delicatc 
cnvelope, which, under the influetice of close appli- 
n to near vision, yields to the compression which 
act necessarily causes (and causes, also, in a 
Bound eye) ; and as the yielding occurs chiefly at the 
rear of ihe eyeball, that porlion is very gradually 
pushed back, and the whole globe becomes eJongated. 

This tendency to yield raay exist as the result of 
three causes : first, as an inheritance from near-sighted 
parents ; second, as a characteri&Lic ti^-^eaSti.-i. 
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children, with tissues which do not resist pressure 
wel! ; and, third, as a general cbaracteristic of cliild- 
hood, when all ihe tissues are soft. 

Of prevention, as applied lo the first of ihese causes, 
I will not speak; but the second is at once suggestive 
of the great importance of preserving stmng and 
lusty health for the sake of the eyes ; and as to the 
third, it affords a tiint that chüdhood is not, perhaps, 
a suilable time for dose application with the eyes. 

Robust and active children are less likely, on the 
whole, to be affected, both became their tastes lead 
them into the open air rather than to books, and be- 
cause they generally possess a tougher fibre. Any- 
thing which depresses vitality is capable of weakening 
the power of vision. Bad air in school-rooms is cer- 
tainly capable of caiising bad eyes ; it provokes the 
genera! condition of listles-sness and languid funcdon 
which predisposes to near-sight and other diseases of 
the eye. Fresh air in the school-room is absolutely 
necessary for this reason. Delicate health, dyspepsia, 
catarrbal, and other weakiiesses may be considered as 
aiding the tendency to near-sight. Convalescence 
from acute fevers, as measles, is often associafed with 
a weakness of the eyes which skould forbid their use 
for a time. Diphtheria noi seldom causes a paralysis 
of sight, which shouli! be very carefully looked after 
both by teacher and doctor, and all use be prohibited 
until completc recovery ensues. 
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It is a false and mischievous view that considere 
tlie near-sighted eye a strong eye. Such an eye \\ 
"strong" OLiiy in respect to minute' objects, while, 
for almost all the pleasures and duties of life, it is i 
lialf-blind eye. Tliere is, too, a tendency, happily 
seldom realized, to destroy sight by Separation of the 
retliia from llie outer coats of the eye — a painless 
process, but frightful to contemplate as tbe possible, 
and in fact the hgical, termination (so to speak) of 
near-sigbtedness. 

The niechanical pressure exercised in the act of 
looking at near objects by tbe muscles uaed in fixing 
tlie globe has been mentioned. The distention which 
this pressure tends to produce is quickly recovered 
from if the eye is resied often ; tts effects are exag- 
gerated by the excessive fineness of the objects Jooked 
at (as in embroidering, and small maps and type), by 
poor light, by fatigue, by sleepiness, by an over- 
healed room, or cold feet ; by light clothing aiound 
tlie neck, by tbe effect of a recent hearty meal, or by 
protracted use of the eyes ; and, in general, by any- 
thing which causes congcstion of the eyes. The eyes 
are decidedly belter able lo bear fatigue in the fore- 
noon than in the aflemoon. Tht- position of the 
body is iraportant; stooping forwards should be pro- 
hibited, and the eyes not allowed to approach ncarer 
than fifleen inches in general to the book 
[ The proper sliape and proportion o^^^^^^j^^ 
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will facilitate the fulfilment of these requisitions will 
be described hereafter, as well as the proper arrange- 
ments for ligliting a room. 

The reader is referred to Dr, Harlan's work in this 
series for a fuller account of " How to Care for the 
Eyesight " tlian can be given here. A few remarks, 
however, are hete quoted ; 

"It is well in reading to interrupt the strain of 
continiious gaze upon the page, and rest the eyes, by 
looking into ihe dislance occasionally, even if only 
for a few seconds. In studying, or in reading any- 
thitig that requires thought, this is likely to be done 
unconsciously ; the natural condition in close thought 
is rest of everything except the brain, 

" As distant vision represents rest for the eyes, and 
neai vision represents exertion, care sliould be taken, 
in reading, not unnecessarily to increase this exertion 
by holding the book too close. The book should not 
be held nearer to the eyes than is necessary to make 
the print appear perfectly sharp and distinct, and no 
print should be read continuously that cannot be seen 
clearly at about eighteen inches. 

" Without any optical or other discoverable rcason, 
or, perhaps, merely in consequence of a careless and 
lounging way of sitting, young people ofien acqnire 
the vicious habit of reading wilh the book held close 
to the eyes — a habit which, if examination of the 
eyes proves it to be nothing more, should be strictly 
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discouraged, It is very important, however, to de- 
terminc positively that there is no physical cause for 
the habit, and to remember that tnie short-stght de- 
pends upon the form of the eyebal!, which no amount ^H 
of discipline can alter. Great injustice is often dotie ^H 
to children by accusing them of obstinacy or inat- ^H 
tention, when they are the subjects of physical defects ^H 
of sight or Hearing. Those with a high degree of ^H 
iong-st'ghl are particularly liable to be inisunderstood ; ^H 
■ for, though they can see distant objects better than ^H 
^M near ones, they sometimes hold the book dose to the ^H 
^V eyes to make the print appear larger, and thus par- ^H 
^1 tially compensate for Iheir ditnness of sight. Chil- 
^P dren with astigmatlsm often appear stupid or inaCten- 
^H tivc, because there is in this defect what the subjects 
^1 of it soinetimes aptly call ' slow sight ; ' that is, they 
^B do not recognize a word quickly on first sight, but 
^1 ' it seenns to conie lo them afterwards.' Astigmatism 
^P is that condition in which all lines running in a given 
^B direction look blurred — as all the upright or all ihe *"' 
H horizonlal, etc. 

^1 " In reading while lying down, it is hardly possible 

^B to hold the book in a favorable position, and the ex- 
^^ ternal muscles of the eye are straiiied. In addition 
^H to this, when the head is on a level with the body, 
^H instead of erect, there h a tendency to an excess of 
^H blood in the eyes. 
^M " It is not well to persist in readmg. vt\\!ii.'& cwgtwgnfc 
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with sleep, as there is a constant tendency for the 4 
muscles of acconimoclation to relax, and of the eyes I 
to diverge, and they liave to be forced back to their J 
work by an effort of the will. The effect of this 
Boon shown in a congestion of the blood-vessels of I 
ihe conjunctiva [white of the eye]." 

This is the place to speak of the excessively badi 
and trying character of the lelters on many maps 1 
used in schools. Some most excellent works, as r 
gards thoroLighness and exccution, are absolutely ii 
tolerable on account of the fineness of the engravin] 
Other maps, prjnted from old and worn plates, a; 
sold, wbich it would require the microscope of an ] 
expert to decipher, Maps for children oiight to c 
tain/rt(j data; geography should be largely taught bjr I 
wall-maps and outline maps; and long search fori 
places, too often hidden hke " the needle in the hay- I 
Stack," should be discouraged. 

Greek letters are not harder to read than a cleat ] 
manuscript, if they are well priiited. There is i 
old Greek type whicb is very trying, however. Lex--| 
icons are an indispensable part of a classical educa— . 
tion, and the utmost care should be given to clearneas'i 
of type. 

The most agreeable tint forpaper is eilher a < 
color, like that of this page, er a pale blue (which is 
commonly taken for clear white), produced by adding 
a pigmeot. The practice of calendering the sbeets, 



to give a gloss, is altogether improper, for it 
them to throw a dazzling reflection in many lightt 

It should be remenibercri that drawing, when th( 
eyes liave freqiiently to look from the page to a dis-j 
tant object, may be quite fatiguing. Drawing ma] 
on a small scale must be forbidden ; no names, fc 
instance, should be inserted in a smaller handwriti) 
than that wliich is usual. A large haiidwriting foi 
ordinary purposes should be taught. Fine enibroid- 
ery and iace-work ase iiotoriously destructive to the 
eyes. As an illustration of the effect of too dose 
werk with the eyes, I will mention a recent minute 
edition of Dante's Divine Comedy, whicb occupies 
a Volume raeasuring 2 by 1-^ inches. The type is so 
minute that it had to be destroyed after use, owing to 
the impossibility ofdistributing it; and several work.- 
men had to stop working on it on account of tl 
injury it caused. 

Pale ink and greasy slates are tryihg to the eyes,! 
Some other points will be mentioned hereafter. 

The connection of near-sight with school-life am 
work has received a great deal of attention within 
the past twenty years. Statistics were firet published 
by Cohn, cf Breslau, who examined the eyes of 
10,060 school-children, and found that of this num- 
ber 1004 were near-sighted. Since then many ex- 
aminations of smaller numbers of children have been 
made in Germany, Riissia, Switzetla.'Mi,w\& K-ig«wJ-. 



to 

1 

ndfl 
lin^H 



• 



l 



58 SCHOOL AND INDUSTRIAL HYGIENE. 

with strikingly similar resiilts. It seems to be a uni- 
form fact, tl^t the youngest classes have the fewest 
near-sighted children and the oldcsl the most. In 
Königsberg, the difference was found lo be as nearly 
six to one. In New York, the difference was nearly 
as eight to one.* It may be a matter for congratu- 

* Stalislics by Di5. E, G. Loring and R. II. Derby, llie ages 
ranging from 6 lo 21 years. Percenlages in llie lowest classes, 
3.50 ; in the highesl, 26.78, near-sighted per hundred. 

Other American observalions give Ihe following reäulls ; 

Cincinnati, 630 students: District schools, 10; Intermediate, 
14; Normal and High, lö, near-sighted persona in 100. 

Braoklyn Polylechnic, 300 sludents; Academic Deparlnienl, 
10 per Cent. ; Collegiate Department, 28 per Cent, 

New York College, 549 stndents; Introductory clasB, 29; 
Freshman, 40; Sopbomore, 35; Jnnior, 53; Senior, 37 per cent. 

BuETbIo public schools, 1003 pupilsi the percentage of near- 
sightedness increased from 5 at seven years of age to 26 at 
eighteen years. It was furthec ascertained Ihat one of cveiy 
foor graduales of the Buffalo Hiyh-School was near-sighled. 

Daylon (Ohio) public schools, 765 pupils: near sighled, 18,96 
per cent. 

In Amherst College, as has been shown by the very careful 
examination recenlly made by Dr. Hasket Derby, the percenl- 
Bge of normal eyes, on entering, is 50.8; on giadualing, 36. 
The percentage of far-sight on enlering is 5 ; on graduating, 
13.1; that ofnear-sight on entering, 44.2; on graduating, 50.8. 
Amherst students have the reputalion of working well at their 
books, and ihey are certainly not a puny or unwholesome set. 
They are rathei largely counlry boys. This refera to the cUfls 
graduating in 187g. 

The ilalemciit Tor the class of iSSo (.wUich lowc lothektnd- 
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lation thal we Iiave in America fewer actual rases of 
,r-sight, — perhapsone-half asinaiiy as in GermanyJ 
it would seem tliat ttie tendency of near-sight 
rapidfy as school-ü/e advanfes is quite 
marked liere as ihere. 

It is really a serious question whetlier the attaiir- 
ment of liigli culcure is necessarijy attended by my- 
opia in a large percentage of persons. Tlie German 
»atiou is a spectacled nation : it has not lost its mil- 
itary qualities nor its intellectual preponderance in 
certain directions ; but who likes to think of a uni- 
versal use of glasses for ordiiiary vision by children 
and adults alike? And yct, if it were possible to 
send the whole nation to school up to tiie age of 
eighteen (in their way), tliis result would seem ükely 
to follow. Perhaps among the drilled and orderly 
roasses of Germany, whcre tlie boys (little old nien) 
never throw stones or stea! apples, the disadvantage 

ness of Dr. Derby, as it is not published) is li> the effect th^t 
near-sighl developed from ]irevious normal sight in 7 per cenl. 
of the whole closs increased in aiaount in 3^ per cent., and re- 
majned nnchanged in 22.8 per cent. This is favorable, bs com- 
pared with other statistics. Perliaps the tnere fact of atlention 
being paid Co the subjecl has incrensed the care of the sludenls ; 
doubüess the gymnastic exerciseä hnve lad a good effect. 

These statistics, cjicept ihe firsl and last, are ([Uoled from ihe re- 
porlof Ür. Cunklin, of Daylon.upon ihe " EETect of SchuuULife 
upon the Eyesighl," printed by the School BoBrd, (880. The^ 
aie not very extensive, but ihey sliuuVd dW^ 'Oi 
»ighledness will take care ot \\s«\i \n Nn«™; 
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of partial blindness is not so great as it would be \ 
here ; yet who waiits a near-sighted polic 
sailor, or stage-driver, or a speclacled actor or singer? , 
The effect of iiear-siglit upon the cliaracter > 
been atiidied. We woiild add, für the thoughtrul 
coiisideratLon of parents, these words frora Mr. Car- 
ter' s book : 

" It will be manifest, oii reflection, that the mat- 
ters whith are lost by the short-sighted, as by the 
partially deaf, make up a very large proportion of 
the pleasures of existence. I am accustomed, on 
tbis ground, strongly to iirge lipon parents the neces- 
sity of correcting myopia in their children; aiid I 
am Sure that a visual horizon limited to ten or even 
twenty inches, with no distinct perception of ohjects 
at a greater distance, has a marked tendency to pro- 
duce habits of introspection and teverie, and of in- 
attention to outward things, which may lay the foun- 
dalion of grave defecls of character." 

Homer was, assuredly, the possessor of a good 
pair of eyes — at least, in his youth I 

If near-sight is at all connected with compulsory 
and protracted education, — that is, with the methods 
by which modern civilization is supported, — it be- 
comes a national question of a grave character, 
whether the connectiou is a necessary one, or whether 
meana for preventing its growth are not feasible. 
These means do exist, and iE is our duty to urge 
their adoptii 
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Children are incapable, for physical, reasons, 
enduring long protracted effort. This is true not ' 
only of the tnind, but of the eye, and for very j 
tangible reasons. Their tissiies are soft, — boiies, | 
tendons, muscles, and skin alike, — and yield readi.ly I 
to pressure, Now, no fact is better known than tliat | 
near-sightedness is increased by the yielding of the 
fibrous coats of the eye under the pressure of the act ] 
of reading; and it is equaliy well known that child- ' 
liood is, par excelknce, the |>eriofi when near-sight- 
edness comtnences, Natiire forbids the young child's 
brain to be used for a single task more than fifteen 
minutes or so ; and to tliis fact, now understood by 
most teachers, should be adcJed that the child's eye 
will not bear anything like the continuous strain that 
an adult's will bear. 

Children differ greatly in this respect, no doubt ; 1 
but the State should not exact tasks which are likely 1 
to injure even a smal! proportion of the whole. I 

A school for young children should present a very 1 
diffi;rent aspect from that offered by an acadeiny. J 
The eyes should frequently wander. If acaderaic J 
tasks are given, the evidence of moinentary fatigue | 
and inattention should not be interdicted. If ihe 1 
school is held in the afternoon, in summer, what can I 
prevent an occasional iiap ? (It may be reniarked, j 
by the way, that no one should read while sleepy, or j 
I just after waking,)^ A rational reimen for^t^^^l 
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should include vigorous pUy, or mechanical or agri- 
cultural Instruction, for a coiisiderable part of the 
day, with very limited lioiirs of study. The lattei 
mnst be interrupted, for the youngest chüdren every 
quarter of an hour, by a change of position, Stand- 
ing, Walking about, and by change of study ; for 
older children the intervals may be less frequent; but 
until maturity is nearly reached (say until (he age of 
sixteeii), it is best to have a complete break at the end 
of every hour for a few rainutes at least, with enforced 
cessation of eye-work. 

If it be proved, as it has been over and over agaio 
in England, Germany, and America, that children 
under twelve learn as rauch in Ihree hours a day as in 
five, there would seem to be no excuse whatever for 
the cruel custoni of confining them for the presenc 
period. with the conseqiienl (we may fairly say the 
sonsequent) inevitable injury to tlie eyesight of many. 
Parents are not to be blamed for desiring thaC their 
children shall gaio knowledge rapidly ; but it is to be 
feared that it will be long before Ihey practically as- 
sent to the truth of the proposition, that young chil- 
dren become tired afler three houra of study, and that 
Tkree hours of good work are belter ihanfive hours 
of poor work. 

Children not infrequently have far-sighted eyes, 
which are not fitted for continuous work upon near 
obiects, and which, of course, cannot be tnade fit by 
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any effort of the will. This derect is vcry liable to 
l)e neglected. It often causes headaches, which may 
easily be atlributed to a difficulty of tbe brain. 
Cuiivergent squinCing is very liable to be tlie result 
of neglected far-sight in children. The remedy for 
far-siglit is very simple indeed. consialing in the use 
of convex glasses. It is utterly useless to spend lime 
on other methods ; eitlier tlie child must give up 
study, and all work requiring the inspection of near 
objects, or he must wear glasses constantly for such 
work. 

When near-sight Is considerable, glasses should be 
worn "as a pari of the eye." If it is very consid- 
erable, two pairs must be used — one for far objects, 
the other, much weaker, for use in writing and read- 
ing. It is certain that any degree of near-sight 
which compels the child to stoop to work at ordinary 
well-fiiade desks is productive of congestion and 
strain in continued study, which is higlily prejudieial 
to sight; this injury may be avoided easily, comfort- 
ably, and safely by the use of weak glasses. 

It is proper to warn teachers of the contagious na- 
ture of certain cases of Conjunctivitis (inflammation 
of the outer covering of the eyeball, Ophthalmia), 
and of inflammation of the edge of the lids. A 
physician is the proper judge of such cases. 

All spectacles or eye-glasses should be seiected by 
an oculist, /. e., a physician trained to.the sQec>.'4!i 
care of the eyes, and nev« Xi-j a TCitxe (iV'^xcvasv- 1 



CHAPTER VIII. 

SCHOOL-DE5K5 AND SEATS. 

AMONG the prominent cauaes of deformity of 
the spine and of near-sight aniong scholars, is 
the disproportion or ollierwise bad construction of 
these nece^ary pieces of furniture. 

" To bad positions in writing, drawing, at the 
piano, etc., also wbile standiiig durjng recitations 
(upon one foot) ; to carrying weights, heavy books, 
for exampJe, more on one arm than the other ; to 
too much exercise of one arm, while the other is 
comparatively idle, can undoubtedly be traced the 
majority of these curvalures (/, e., rotato -lateral cur- 
vature of the spine). But il is not malposition alone 
that causes tlie trouble. It is likewise diie to long 
continuance in one positioii, which at first may be a 
good one, but which, if continued for a considerable 
length of time, becomes changed, from simple fatigue 
of a certain set of muscles, iiito a bad one. These 
relax ; sometiiues one muscle or set of muscles gives 
way ; soraetimes another set. The bürden of support 
is consequently tlirown, to a great extent, upon the 
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ligaments which bind tlie vertebrEe together. These, 
young person, are soft; their elasticity is soon 
overcome, and they are stretched. The chain of 
bones of which the spine is composed yields. The 
muscles and b'gaments no longer de their work, and 

iuperincumbent weight of die head and Shoulders 
bends the chain, or perhaps the preponderance of 
other muscies, not so easily fatigued, disturbs the 
equilibrium, and a curve is the resnll. This curve 
may commence in the dorsal region, between the 
Shoulders, or it may begin in the loins." * 

Such a curve is easily straightened at firet, but 
becomes a "fixed fact" after a while, owing to a 
permanent chaiige in shape assumed by the vertebra 
under the influence of continued pressure. 

The faults in school-desks and seats which tend to 
produce deformity and defects of sight are the fol- 
lowing : 

, Desk too low, causing a forward stoop, with ] 
tendency to congestion of the head and formation a 
increase of near -sight. 

, Deslt too high, cansing undue elevation of one 
Shoulder, usually the riglu, with tendency to spinal , 
curvature. 

• Buckminster Brown, M. D. : " Influence of Ihe Prevailing 
Mcthoil5 of Educalion on ihe Pfuduclion of Deformity in Yaong , 
PenoDS," etc. Lecture dehvered liefore the Americsn Socisl ,J 
Sdeni:e Association, Department of >Ieal[h, 1879, 
6* E 
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3. Desk too far from the seat, with stoop of the 
body, injuring the eyes. Both here and in No. i 
ihere is danger of injuring the liealth by compression 
of the abdoraen and ehest ; dyspepsia, small chests, 
round Shoulders. 

4. Fiat desk-lid, interfering with freedom in writ- 
ing, disadvantageous as respects receiving the tight, 
and compelling the child to hold up liis book in or 
lo see. 

As to seats, we have : 
S- Seat too higli, so tliat the feet are not snpported, 
and the legs grow weary. 

6. InsufBcient support for the back, causing fatigue 
and improper attitudes, and consequent tendency for 
the spine to yield and take a side-curve, 

7. Seat not hollowed suitably, causing pain and 
restlessness. 

8. Well-proportioned desk and seat, not adaptcd 
to the age of the child using them. 

In general, discomfort is an iudirect cause of 
deformity, as it invariably leads a child to take 
improper positions. 

Let US now consider the construction of good seals 
in detail, making allowance for differences of opinion 
among authorities. A raedical friend of the writer's, 
who has long and carefully studied the question, ajid 
has children of his own in school, concludes that 
desks ought to be abolislied, and arin-chairs substi- 
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tuled. This opinion is only an individual one, how- 
ever, aud we sliall assume tlie necessity of desks. 

The desks used for American public schools are 
usually fairly good, tliougli there are gtarinj 
tions. Tlie newer modeis iisually give a separate seat 
for each chüd, which is desirable in the inlerests of 
discipline and cleanliness; and as regards shape and 
Proportion niany are praiseworthy, The chairs are 
commonly made comfortable by a slight backward 
tilt of llie back-piece, and a correspoiiding upward 
tut of the front of the seat-piece. The scholar can 
thus find perfect support in reading when desired. 

Liebreich considers that "the back ought to bc 
straight, and consist of a piece of wood only three 
inches broad ; " "not high, and not slanting back- 
wards;" "the top to be one inch lower than the 
edge of the table for boys, and one inch higher than 
the edge of the table for girls." 

The national characteristics are shown in this dlf- 
ference. The American seat is thorouglily easy to 
lean back in j tlie German seat is suited to keep the 
cbild in an erect, semi-militaty attitude, with right 
angles at the knees and hi]» ; and, in point of fact, 
it does keep him so, by the help of discipline. 

What are the requiremenis of a good seat and 

First, it may be said, it is necessary that they 
should not teud to produce defoTm^V-j o'i "Ow*- ■ssjvws 



1 



68 SCHOOL AND INDUSTRIAL HYGIENE. 

It should be remerabered, however, that a cliild is 
not, or ought not to be, kept sicting very long at a 
time — fifty minutes at the most. He does not re- 
quire a chair to lean against continuously, but for 
occasional support by way of change. Td quote an 
expression of Professor Henry J. Bigelow's (Harvard), 
" Rest against awell-made cliair-back at will, — change 
of poäture anci variety of movement at will, — seem 
to rae the best prophylactic against curvature." 
Whether a perpendicular back or a tilted back is 
üsed is not essentiat ; either kind, if rightly made, 
is comfortable. 

Second, an upright position in wriling is indis- 
pensable; yet it is extremely rarely seen. The seat 
must at least not interfere with such a position. The 
desk-lid must not project so far as to touch the 
stomach ; but that fault is hardly likely to occur. 

The German plan of an upright back probably 
assists in forming the habit of sitting erect, and is on 
this account desirable. It seems to me perfectly 
suttable for all children who have not a commencing 
curvature of the spine. If the latter condition ex- 
ists, or if there is a tendency to it, a slightly inclined 
seat is better, as giving more perfect rest or relaxa- 
tion, Not that such relaxation should be maintained 
throughout the time of study, but it should be per- 
mitted at the scholar's will. 

The child who is sitting erect, with the kne« 
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right angles, the back against an npright support, and 
the wrists 011 the table, is well balanceil. The Posi- 
tion is comfortable, not because of the annount of 
support given, but because the support is well placed, 
It is suited to a well and vigorous persoii, although it 
does not give so much rest to the over-fatigued body 
as a tilted seat does. 

If the light is bad, children cannot be prevented 
■ from stooping. 

Near-sighted children should be placed in the best 
light, and, if the defect is marked, should have weak 
giasses tu read or write with. 

If the desk and seat are suitably proportioned, the 
former will be only froni six to ten and a qnarler inehes 
higher thaii the latter; and the book will be from 
fifteen to eighteen inclies distant from the eyes of a 
Scholar silting upright. Near-sight is not uncommoii 
to an extent which makes it uncomfortable or impos- 
sible to read at those distances. It is thought by 
modern ophthaimologists, in such cases, much safer 
to give a pair of weak giasses than to ]>ermit a child 
to get the habit of stooping forward, which, of itsclf, 
tends to increase near-sight. 

The most luxurious position in writing is one in 
which the back is well supported, with a lean back- 
ward, and the desk-lid comes pretty well forward, in 
fact, within three or four inehes of the stomach. 
Desks have becn constructed with this obiett-, Is^ 
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scholars will not write leaning back, The posture 
may be enjoyed for a time, but it interferes with 
other work ; it is interrupted by reaching to dip ihe 
pen, to get books, etc., and the support at ilie back 
is soon abandoned for the more congenlal one af- 
forded by the elbows rcsting lipon the desk. 

It is an excellent thing if the lid of the desk can 
be raade in two pieces, hinged together, so that the 
piece next the scbolar can be raised to an angle of 
40° or 45°, and form a book-rest. 

It seems to me difficult to maintain an absolute 
Statement regarding the proper shape of seats. The 
reader sees that there are good argiiments both for 
the tilted and the straight seat. There is good au- 
thoHty for saying that the back shoüld be fully 
Bupported in 3 slightly tilted posture in writing; but, 
in view of the necessity in after life of writing in the 
erect position, it would seetn that the child should at 
least be taught to do it so. 

The child may take any position he likes, provided 
he does not keep it long. The more he varies bis pos- 
ture from raoment to moment the safer he is. But he 
does not usnally vary it much in writing ; he gets one 
or two favorite bad positions, and only varies them in 
degree. It is excessively hard 10 change such liabits 
when once formed. The priraary school is the place 
Xa form the child in this respect. It is, however, 
unnatural for a young child to sit long in one posture. 
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A primary class must be allowed to write a few min- 
Utes only at a time ; by frequent breaka a good deal 
of writing may be fiiially performed. 

Wilh these precautions, classes of young cliildren 
may be drilled in the art of sitling iip in a cor- 
rect form. In writing, it is safest to sit squareiy 
facing the desk (for sidelong attitudes engender the 
corkscrew, Spiral curve of the spine). The upper 
part of the trunk must he straight, the head bowed 
as litlle as possible; " ihe shoulder-blades, both of 
the same heighl, are, together with the upper arm, 
freely suspeiitied on the ribä, and in no way support- 
ing the büdy ; both elbows on a level with eacli other, 
and alraost perpenditular under the shoulder-joini, 
without any support ; only the hands and part of ihe 
fore-arm restingon the table." [Liebreich.] If lean- 
ing against the back of a chair in writing, socne sup' 
port is naturally given lo the elbow from behind. 

A child who is expected to write more than half an 
hour must have a füll support for the back, at käst as 
high as the Shoulders. 

The same is true of piano- practising. There must 
be a back-rest and a foot-rest also ; the latter is easily 
snpplied by a hassock or foot-stool. 

The poinc where support for the back is raost 
needeil, for work of moderate diiration, is the sacrnin, 
or bone onwhich the spinal column rests, Thisbone 
is curved, and the support given by the curve at the 
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back of a saddle is exaclly what should be foimd in a 
good seat. For weakly children, a support for the 
whole back is also necessary. 

For protracted work, also, unusuaJ support may be 
Said to be necessary. But there should be no pro- 
tracted work without breaks. 

The seat must be large enough to support the thighs 
for nearly their whole length. 

A "tarved" seat, i. e., with a saucer-like hollow 
of elongated shape to sit in, saves inuch of the pain 
which comes from sitting on flat boards. 

Settees are decidedly uncomfortable and unsuitable. 
They do not encourage sitting erect, for the backs are 
much tilted ; they do not support the boltom of tlie 
bodyproperly, and the whole weight tendstoslidefor- 
ward ; they are not suitably carved, and press directly 
on the luberosities, or bones that are sat upon. 

A foot-rest should be provided for several reasons. 

The term "distance" is lechnically used by the 
Germans to express the distance between the edge of 
the chair and the perpendicülar line dropped from 
the edge of the desk. Authorities differ, even in 
Germany, as to what the distance should be; but the 
most approved opinion seems to be that it should 
equal zero (the plumb-line grazing the seat), or a 
minus quantity (the line falling on the seat). Lieb- 
reich directs that it shall be zero for writing, and live 
inches for reading, which is unobjectionable, as his 
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desic has a hinged lid which turns up, a 
angle of 40° for reading. He reraarks that 

"If the child has to read a book placed on the 
table at too great a distance, it sits on the edge of 
the seat, a very unliealthy and fatiguing position. It 
rests the bodyon the two arms, and, if the difference 
between the [height of the] desk and seat is too great, 
the ehest is supported by the projecting Shoulders, 
instead of the Shoulders resting on the thorax, Soon 
this Position becomes too fatiguing ; the head, bent 
forward, becomes too heavy, and must be supported 
by one or both hands at ihe temples, or by the chin 
resting lipon both arms. Thus every possible modifi- 
cation of the two positions imraortalized by Raphael, 
in the two angels at the feet of the Sixtine Madonna, 
is adopted by the children ; but while the angels look 
into the far ether, otir chüdren staro into a book, 
which, in one of these positions, is only two or ihree 
inches frora the eye ; and, in the other, sideways frora 
the head, and therefore at a 
the two eyes. 

"It is still worse when ^ 
seats of the ordinary form, o 
table 
hangs E 



1 unequal distance from 

mting; with desks and 
mly one arm rests on the 
-this is generally the right, while the left 
I that the elbow approaches the left knee. 



and only the tips of the fingers hold the book on the 
table. The edge of the book is no longer fwrallel 
with the rim of the table, but slanting, Qi eiwi. ^?:x- 
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pendicular to it. If we observe tlie position which 
the tipper patt of ihe body assumes, we find that the 
lumbar vertcbrje bend forward, those of ihe ehest 
towards tlie left, and those of the neck forward, with 
an inclination to the right; at the same time, the 
lower part of the shoulder-hlade Stands too far off 
from the ribs, and is elevated too much towards the 
right, and the shoulder-joint ia raised and pushed 
forward. To be in such a position for several hours 
of the day, at a time when the youthful body ia 
rapidly developing, must naturally produce bad re- 
sults." The authoT then speaks of spinal curvature 
as thus caused, and adds that "the period of the 
development of spinal curvature and short-sighted- 
ness coincides exactly; and they seem to form a 
circulus vitiosus, in so far as short-sightedness pro- 
duces curvature, and curvature favors short-sighted- 
ness ; while evidently the same bad arrangements are 
at the foundation of both these anomalies." 

The edge of the desk should be of such a lieight 
that, as the child sits upright and lets the arms fall 
freely, the elbows are about an inch lower tlian the 
edge. For girls, the desk niay be one-half or three- 
quarters of an inch higher ihan this. 

It is a very common fault to fumish schoot-rooras 

with desks of only one size. The diversity of height 

among children, differing even only by two or three 

years, is such that three sizes ought (o be kept ia 
_ _. _ _ . 
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each class of a graded school " and in a school 
of mixed ages a larger numb r To satisfy all re- 
qmrements eiglit sizes are needed, as indicated in 
ihe accompanying table wlijch is quoted from Var- 




used by Ihe youngeal 



This is adapled to all nget by chnnging tlie seat only. The 
doUed linea of Ihe seal give ihe posilion and dimensions which 
suilable Tor Ihe older «chulars, who Can dispense with Ihe 
rest. The distancesf j (36.4 cenlinietcrs) and h 1 (5,2 cen- 
lets) remain the same for all children ; thc " difference," 
ip, n slighlly increased for ihe older a 
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rentrapp. Tlie table is especially valuable as giving 
correct heights for the chair and the desk-lid, 
h are the chief factors (see eolumns 3, 4, 5). 
The edge of the lid overhangs the seat by aboiit two 
inches. If the height of the chair is reckoned from 
the foot-rest, the latter is supposed to be directly 
uiider the knees. The chair-seat is, in fact, much 
higher than is common in our schools, which en- 
courages the habit of keeping the knees at right 
angles. 

A rest raay properly be placed under the desk. 
The figure represents a desk which raises the scholar 
a good deal (without interfering wjth comfortj, the 
object of which seems to be to factüiate the master's 
inspection of the writing. 

To complete this account, it is necessary to describe 
the mode recommended by Liebreich.* 

One and the same size and raodel of desk 
should be used for children and grown-up persons of 
both sexes. 

The adaptation to the height of each child 
should be effected by varying the height of the seat 
and the foot-board. 

, The edge of the table is always to be perpen- 
dicular to that of the seat. 

" School Life \a ils InOueoce on Sighl \ " a UcCure delivi 
before ihe collcße of preceptora at the House of the Society ofj 
AHs, July 13, 1872. London, 187?^ 
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4. No seat is to be without a baik, and the top of 
this is always to be one inch lower than the edge of 
the table for boys, and one inch higher than the edge 
of the table for girls. 

5. In all classes where the boys change places, the 
height of the seat is lo be regulated in proportion to 
the average height of the pupils. 

6. In all girls' schools, in all those boys' schools 
where the childjen da not change places, in boarding- 
schools, and in private scbool-rooms, the seat of each 
child should be accurately regulated in proportion to 
its height. This is effected by a chair, the seat of 
which canberaised and lowered by means of ascrew, 
while at the sarae time the back is brought forward 
in proportion. 

The present writer would say (bat it seems to him 
very desirable toselecC seats that suit individnals, and 
allow them to retain such seats, instead of shifting at 
the monthly or weekly change of rank. There is 
also, in some cases, nnich advantage in placing the 
near-sighted, the partially dcaf, or the unruly iiear 
the front. 



CHAPTER IX. 



i MODEL SCHOOL-ROOM. 



UNDER this heafiing, I wisli to state a number of 
poitits which have various bearings on the health | 
of scliolars and teacbers in an ordinary ctass-roi 

Shape. — For reasons which will appear, a parallel- ] 
ogram is desirable, with the teacher's platform and 
desk at one end. This form is better for acoustic ' 
reasons tlian a Square ; and it gJves the teacher better , 
command over ihe pupils than if the desk is in the 
middle of one long side. 

Lcng/h. — The liinit of distance at which large, 
clear writing on the blackboard is easily seen (with 
letters 2? inches in height) is about thirty feet. There 
should be a space belween the reat tow of desks a 
the wall, which may add two or three feet. The , 
length of the room should, liowever, in no case ex- 
ceed forty feet (Erismann), and is limited by Var- 
renCrapp, Zwez, and others, to nine or ten meiers (30 
33 feet). 

Wiiifh. — This is restricted by the fact that all the 
L Windows are su|>posed to be pUu:ed cm '^'oc 
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loQg sides of the room ; and tliat these Windows will 
not ligiit up a roora effectively if its depth exceeds a 
certain ratio to the height of the window. This ratio 
js commonly set as 3 to 2 ; so that if a window-head 
is fourteen feet above tlie floor (wliicli is rarely the 
case), the light will penetrate effectively to a distance 
of twenty-one feet. Again, allow three feet for the 
width of the passage beyond the farlhest desk, and 
twenty-four feet is seen to be the extreme allowable 
widdi; or, if the window is 13! feet high, about 
twenty-three feet. 

Height. — This is limited to thirteen or fourteen 
feet, by practical considerations, such as the expense 
of building and heating, 

Windows. —The direction from which light comes 
to the desk of a scholar is of great importance. It 
is universally agreed that for general purposes that 
which comes from the left is best. Almost all au- 
thorities of scientific weight order that this be made 
the rule, and, in fact, the Germans generally forbid 
the use of Windows upon any other side of the room. 
It maybesaid that light from the right hand is as 
useful to read by as that from the left. This is true ; 
but in writing, such a light is very annoying. And 
a. combination of lights from the right and left throws 
a double set of shadows, which is also trying to the 
eyes. The same may be said of a combination of 
light from the left and rear. 

TTici tvont light, in general, is that from directly 



1 



t MODEL SCHOOL-ROOM. 



3i 



r 

^V in front of the scholar. It pains the eye, if intensc 
^B If moderate in amount, it still inflicts an unconscious 
^1 strain on the retina, by throwing on it an illumination 
^B which would be healthful if the eye were not at work 
H on small objects, but which is a needless tax on the 
^1 endurance of che laboring organ. Practically, any 
H one may prove tliat it is much harder to read with 
H the book held towards a window than with the book 
H held away. This difficulty is feit by the scholar, who 
^^ tries to remedy it in his own way. 
^1 Sometiraes he holds the book closer to his eyes, 

^P which aids in developing near-sightedness. Some- 
™ times he twists his body around so as to receive 
the light on his book in the natural way, and this, 
if allowed, may contribute to " one-sidedness " or 
crookedness of figure. 

Windows in the rear, fronting the teacher, are very 
annoying to the teacher, and considerably lessen the 
power of watching the scholars ; white for the scholars 
they are exceedingly bad, as they throw the shadow 
of the person on the desk or book. 

The Kiost agreeable light to write by is one which 
comes from a pretty high point, and strikes the page 
at a wide angle. An ordinary window will not give 
such a light, but may still bc found very suitable if 
placed on the left of the scholars. 

Light entering horizontally has hardly any va 
for a Student who has to use a flat desk. The 
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periment may easily be made by any one. Hence, 
the lower panes of Windows are of little use as admit- 
ting light for study. The Upper parts are by far the 
.most iinportant, because they throw light to the op'-' 
posite side of the rooni, and also light up the ceiling, 
which in reality is a principal source of light. By 
the use of iron beams, the window-heads may be 
brought within a few inches of the ceiling. 

The reader will easily see the objections to a semi- 
circular arrangement of the seats in a room (as is often 
the case in primary schools). It is not an advantage 
to the teacher to liave to turn her head to the right and 
theleft, asniust bedoneif hercliair is near the imagin- 
ary centre. Nor can such a group of seats be fairly 
lighted without throwing light directly in the faces 
of some of the scholars, not to speak of the teacher. 

The size of the Windows, taken collectively, should. 
equal at ieast one-sixth of the floor-space, and ought 
generally to be more. In the best American schools, 
it is very much more. 

Shades. — The best protection agajnst a hot sun is 
fumished by Italian canvas screens. Common cloth 
shades, with roUers, are good ; they had better be 
rolled at the bottom. Shades with slats are bettcr. 

White daylight, the unaltered light of white clouds, 
or the clear sky is better than colored light to work 
by ; hence, there is no advantage in tinling the ceil- 
ing, or in giving it any other than a ciear-white color. 
Bat the waUs at which the inmates of the room must 
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be frequently looking, and which cast side-lights into 
the eyes at most times, may be tinted of a bltiish, or 

mi-violet, or neutral hue. 

The blackboards should be so placed as to receive 
a good light. IC put between Windows, this is not 
the case, and the eye is fatigued by tiie brtght light 
at the side. 

Polished, briliiant, dazzüng surfaces, or lighl-col- 
ored surfaces on which the sun is shining, should 
never catch the eye while at work. The floor should 
be dark and without polisli. The sun's rays should 
never fall on the scholar's work. 

Artificial liglit has to be used in some cases. It 
should be given by powerful burners at a considerable 
distance from the pupils. Ground-gjass is bad for 
shades. Ground or ribbed glass is bad for Windows. 

Gas-light is a very good illuminator when the gas 
is good. BuC there is a great deal of an injurious 
substance given off in burning, chiefly consisting of 
sulphurous acid, which ought always to be got rid of 
by a special Ventilat ing-cap and flue applied to ihe 
gas-flame, so arranged as to !ead the spoiled air 
straight tolhehouse-chimneybefore it can raingle with 

e air of the rooni. The tube may be so inanaged 

to have a powerful ventilating action on the at- 

asphere of the room, also. 

Decoralion. — The sun is the best decorator, and 
should be let in when this is consistent witk tjAss."! 
points. Flowers, p\atvls, cQ\oTe.Ä ■^tvWä, ^vÖ^"^ ■** 
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pretty wood for desks, give an impression of great 
cheerfulness, which it is very desirabls to maintain 
in the interests of health. The lower part of the 
wall may be wainscoted, to preserve it and facilitatt 
cleaning. Wall-paper should not be used ; the walls 
should be iinished with a material that can be cleaned 
or eise whitewashed. 

Architectural ornament is tlie last thing to be 
thought of in a school-house, which should be builc, 
first and foremost, to do its work well — as we build 
a locomotive-engine. " Architecture," /. e., con- 
Eiderations of extemal appearance, may be considered 
a foe to the health of school-children when it is 
allowed to absorb school-funds to the neglect of 
essential internal parts. Tlie use of flanking projec- 
tions, buttresses, pointed arches, or other features 
which cut off portions of light, is to be condemned 
entirely ; the exterior appearance of a school-house 
must necessarily be ratlier piain in certain respects. 

Closefs. — The children's outer clothing and um- 
brellas should not be kepl in the class-roora, to pollute 
the air with their steaming exhalations. A closet 
must be provided with space enougli for each child's 
clothing to hang free of the next one's ; and the 
closet should be warmed, lighted, and ventilaled. 
Ils Position will naturally be near the class-rootn in 
ordinary cases. 

The fioor sliould be of hard, close-grained wood, 
of a kind which will not easily splinler. ^^^M 
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CHAPTER X. 

■ VENTILATION AND HEATING. 

IT is impossible to do justice to either of th< 
subjects separately, The air breathed miist 
warmed for a large part of the year. The warraedj 
air must be got rid of by venlilaCing apparatus, which, 
again, is often in dose relation witb that for heating, 
The anniial biils for heating and for Ventilation de- 
pend equally on the price of coal. In practice it is 
found that, unless planned to work together, the 
"System" of Ventilation often contradicts the 
tem" of heating, and vice versa. Need we sf>eak of 
careless masons, carpenters, and tinsmiths, who ren-.] 
der the best plans of the sanitary engineer void and. 
of none effect? 

In a Word : All heating apparatus, wilh trifling ex- 
ceptions, ought to be apparatus for supplying fresh 
air. It is impossible to consider the probkni of in- 
troducing air without considering that of disckarging 
it. It is absurd to hire one man to get the air into a 
room, and another to get it out. And yet this is 
practically done in assigning contracts. 
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It is not necessary tliat the same party should do 
all the work, but that the different parties should be 
controUed by oiie aiithority. 

Quality of the Air. — It is well to have the inlet of 
the air-duct for a furnace protected from the more 
violent winds. It is very desirable to place it at 
a sufScient height (say ten or twelve feet) from the 
ground, in order to avoid low-lyiog strata of poUuted 
air. The neighborhood of privies is certainly not a 
desirable one ; yet even this circumstance may exist, 
as was recently the case in a school in one of ihe 
large northern ciiies, with most disagreeable results. 

The furnace ought not to leak gas. As a rule, the 
draught is constantiy inward towards the fire and 
smoke, so that, even if there are smal! cracks in the 
furnace or flue, there is iio discharge of gas. It is 
unsafe to have a valve in the flue above the furnace. 
Some valves are expressjy niade so as to shut only 
half-way, or to leave half of the flue always open ; 
but it is better to regulate the draught, if necessary, 
by dampers to the inlet of air undcr the fire-pot. 

A large furnace is best, — one large enough never 
to need to be made rcd-hot. Slow combustion is 
economical ; but, rauch more than that, it seems to . 
supply an air which has not been " killed " or 
"burnt." A little very bot air is known by e 
rience to be distressing, when a large supply of a 
heated only to about 90° is perfectly pleasant. 
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discomfort is due to the want of fresh air; parllj-j 
also, it may be, to a chemical action of the red-hi 
iron on the air, or the transit of carbonic oxide. 

The addition of a liberal amount of water by 
evaporation, in dry, cold weather, is a necessity. At 
least, some people are very unpleasantly affected by 
air that is not so treated. Nevertheless, ihere are 
hospital-wards (as in tlie City Hospital at Boston]t| 
heated by the simple iniroduction of abundant 
plies of fresh air that is simply warmed, and not madi 
meist ; and the result seems eminently satisfactory. 

"Indirect radiation" is a term used forthose 
where air is heated at a central point and conveyed 
in pipes to the rooms. "Direct radiation" is the 
use of radiators in the rooms; it_generally implies 
the absence of means for rntroducing fresh air, and 
as such is objcctionable, unless for heating entries 
very exposed points, 

Apparatiis for heating by steam or by bot wa 
generally to be praised. The great point to 
to is, that the air be not heated in excess. 

Sloties have several objectionable points. 
first place, they overheat a part of the room, and 
leave other parts cold. This is obviated in a degree 
by 3 screen. But a still more importanl objection to 
most stoves is the want of a melhod for introducing 
fresh air. Altnost any ordinary stove can be altered, 
however, at tnoderate expeuse, so as to give a large 
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supply of fresti warmed air. The " fire on the 
hearth" is an example of the way it is done. A 
cylindrical metal screen may be placed around the 
stove ; it should reacb to the floor, and rise as high 
as the stove. Under the floor a pipe is to be led 
from the Space enclosed by this screen to the outer 
airj the pipe passes through the house-wall, and may 
have a valve at any convenient place. This converts 
the stove into what is commonly called (when placed 
in a cellar) a "portable furnace " with " hot-air 
box." The fresh air enters the room over the top of 
the screen. This plan removes the objections which 
attach to air-tight stoves. 

. Further use may be made of the stove-funncl by 
causing it to warm another tube which serves for Ven- 
tilation only. Thus, the smoke-funnel may be en- 
closed in a larger pipe, which is not closed eilher 
above or below, but, starting at a proper point in the 
room, rises with the funnel through the roof, and 
discharges its own quantum of impure air sucked 
from the room. 

If the chimney-place is bricked up, a hole may be 
knocked in the brick-work, or at a higher point in 
the chimney. 

A ßre in a fireplace in an ordinary city house 
may be supposed to exhaust enough air from a room 
to make it wholesome for ten persons, If several 
gas-jets are burning, this is no longer true ; for a gas- 
Jet of the ordinary kind spoils as much air as [wo or 



J 



I 



HEATING AND VENTILATION. 

three persons. Of course, an open lire is but a par-j 
I means of Ventilation für a large scliool-roonoS 
besides being very wasCefuI of fuül. 

The requirements for good ventüation in a school 
ire, that the air shall be furnished in a fresh volume 
of from 40 to 100 cubic meters (1400 to 3500 cubic 
feet) bouriy toeach scholar, If ihe room isspaciou^J 
there may be 300 cubic feet of space per scholar, 9 ' 
that the whole air-contents of the room are r 
to be evacuated from five to twelve times an hourfi 
while, if the room is of moderate size, say zoo cubitil 
feet per head, the change must go on faster — the enJ 
tire Contents must be changed once every 8i minutes ! 
And this can be done, and is done, without causiog 
a draught. But we can see at once, that if the room 
is crowded, and the air is wholly changed once in four 
minutes to correspond, the draught will be great. A 
closely-packed room is not well ventilated for just 
this reason; the inmates cannot bear the draught. A 
certain amouiit of "elbow-room " must be given, or 
the air-currents will not be borne. There should be, 
therefore, about fifteen Square feet of fioor-space for 
each inmate of the room, or from fifteen to twenty. 

These considerations lead directly to a fact which, 
though it Stares us in the face, is seldom fully compre- 
hended; that fact is, the expensiveness of Ventilat ion. 

Every house requires a considerable amount of heal 
to keep its walls warm. Let the house and coatüced. 
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air be raised to 70°, and let tlie supply of heat from ( 
the furnare be cut off, the whole amount will pas 
away through the walls in a day or two. This i 
a necessary waste ; or at least it can only be dimin 
ished by furring and thicitening the walls and by i 
doubling the Windows. But to extract every eight 
mioutes a school-houseful of freslily heated air, and | 
send it up over the ridge-pole, would seem extr 
folly to aay one unacquainted with the facts and the 
necessities of the case. This is not the place to 
plain these necessities ; suffice it to say that the school- , 
house is a pecuUar place, a very closely packed place, 
and subject to those peculiar morbid influcnces which 
attend the close packing of human beings, and which 
are so distinctly proved to exist, that the death-rates 
of different cities are high or low in proportion to 
the number of people dwelling on the Square acre. 
Fortunately, we have it in oiir power, by the judicious 
arrangement of flues and the liberal use of coal, to ( 
render these school-rooms as wholesome as the aver- I 
age dwelling-house. I do not say that this is gen- ' 
erally accompl ished, for it is not, even in enlightened ■ 
cities. 

In a large school, with a thousand or more pupils 1 
(though it is certainly undesJrable to have evei 
many as a thousand), a system of flues leading to a 1 
heated chitnney is often used to carry off bad air. 
tbe dr^ight in this chimney could be maintained by J 
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a little steam-engine and fan, an economy 
could doubtless by made, and the experiment should 
be tried in some school wliere there are already steam- 
boiiers. 

The janitor, under proper oversight, may be made 
to feel the importance of his dutiea, and the impro- 
priety of those customary negligences by which hft 
saves himself trouble and lessens the amount of coal 
burned. If he be found incapable of taking a proper 
pride in his duty, he shoiild be replaced by another. 

One point is seldom conceded by this class of mea. 
The cellar air is their native elemeiit, and they sel- 
dom realize that it is an impure element. They do 
not practically know that cellgr air is generally tin- 
suitable for the supply of the furnace air-box. If 
not prevenled, they will at times close the outer orifice 
of the duct, and open a slide which admits the celiar 
air into the furnace box. It can rarely be safe to do 
this. 

There are certain contrivances for letting fresh air 
enter a room unwamied without striking the scholars. 
One of the best and simplest is to place a narrow 
piece of wood under the lower sash. The effect is to 
leave a narrow opening between the sashes, which 
admits air in an upward direction, 

Another plan is to ose a wider board, and pierce it 
with one or two wide pipes bent at right angles and 
provided with valves; this, also, throws the wind 
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upward. This is called the " Maine " Ventilator. 
Sometimes it is modified by covering the Jnlet with 
tin, perforated with fine holes. The object of doing 
this is to prevent the inflow of a great voIume of aii 
in the form of a draught ; but it really shuts out about 
three-qu arters of the air. Then there is a contrjvance 
for letting air enter througfi a sifter of cloth, in the 
upward direction ; but the cloth can easily be per- 
ceived to lessen the ventilating effect most essentialjy. 
A better raethod for sifting the air (because simpler 
and cheaper) consists in simply tacking very thin 
flannel to a mosquito-frame, in the place of ganze, 
and inserting the frame as is usually done, If it is 
thought desirable, both sides of the frame may be 
thus covered. The plan is found effectual. 

Dr. Keen, the editor of this series, " tacks or pins 
a piece of cloth or newspaper across the lower ten or 
twelve inches of the window-frame and to the win- 
dow-sill ; then raises the lower sash one inch to six 
inches, according to the weather. By this means, 
the draught is made to pass in the upward direction, 
both from between the two sashes and froin the open- 
ing beneath the lower sash." * 

These inlets for fresh air, however, will not always 
let air pass. On a "close day," when there is no 
wind, even wide-open Windows will not sufficiently 
ventilate a room füll of people. If Windows are 

• See " Winter ond Wi Dingern," Health PrLmer in this seriea, 
by Dr. Osgood, ia which these various plins are illusttaleil. 
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placed on two sides of a room, Ventilation is much 
more likely to rio good ; if on opposite sides, all the 
better ; but in school-rooms there is an objection to 

s plan, owing to the interference of the light. The 
true value of these window arrangements seems to me ■ 
to depend on the existence of a chimney or other 
siniilar drang ht- com peller in the room. If aii 
sucked out by the flüe, air will readily enter by even 
small opeoings in Windows ; but if not, a window I 
opened a foot or two will often have but little effect. 

Temperature. — It maybe proper here to call atten- 
tion to the disturbing effecl which excessive heat has 
on the circulation in the brain, especially when the 
air at the floor is cold and the air at the level of the 
head is bot. A temperature of sixty-five is agreeable 

Ito healthy children, if they have an oecasional chance , 
to stir themselves, and if their clothes are dry. £ 
enty should not be exceeded; and it is desirable that 
no Iwo parts of ihe room should differ more than two J 
degrees (2° Fah.). 
WeC clothing must not be allowed to remain on the ] 
scholar's person. This must be an imperative rule, | 
enforced by the teacher's personal attention. 
It is hardly necessary to mention colds in 
throat, head, and lungs as favored by such neglect. 
It is, however, easüy forgotten that catarrhal affec- 
tions of the eye and ear, producing impaired sight 
and Hearing, and menstriial irregularity, are also 
liable to be caused or aggTavated b-j ^-aOa tve'fivw^- 
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QITE OF HOUSE.— Tliis shouM be as 


healthy as 


O possible, The character of the sub-soii should 


be known, in order that proper precautions may be 


taken against dampness, if clay, hard-pai 


1, or rock 


forms an obstacle to natural drainage. 




Some protection from the north winds is 


desirable ; 


but the bottom of a valley, or Iow-lying ground, is 


generally objeclio nable. 




The plan should be such that the sun 


may enler 


every room of the house in the winter 


as weU as 


sumnier. 


-- 


The lot ought to include play-grounds ii 


n thecity; 


at tlie least, there should be space enough 


about the 


house to allow sufficient light to enter the Windows. 


This requires a considerable outlay for land, which 


seems to be regarded as superfluous in f 


lome large 


cities. In the recent competition betweer 


1 plans for 


mode! schools, at New York, this point 


was forced 


i/pon the noticeoSihe committee of award 


In their 


report, tbey claim that a pubUc sc\\qci\ \>\i\\Ä\T,^"m, ii 
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large and densely populated city should not occupy I 
more than half the lot; and that, further, "at least | 
two adjoining sides of the building should be freely j 
exposed to iight and air; for which purposc thcy | 
should be not less than sixty feet distant from any 1 
opposite building." 

The terms of competition in this case were, that 1 
the house should accommodate elght bmidred chil- 
dren, and should be built on a lot one hundred feet j 
Square, facing north, enclosed by buildings of averagc 1 
city height on the other three sides. As a result of | 
the competition, it appears to the committee that I 
such a house cannoC probably be built on such a 
consistenlly with the requirements of health. The 1 
children can be provided for, but the Iight will prob- 1 
ably be defective in many rooms even with the best | 
arrangeraent. 

Height of House. — One of the points to be aimed I 
at in the sanitary reform of schools is a reduction in I 
the height of buildings. A strict systera of drill I 
may prove the surcst precaution against accident in | 
case of fire, and deservcs to be kept \\p. But thcre 
are many children — particularly girls — who ought not 
to be required to ascend many stairs. In the course 
of a forenoon, several lessons may have to be recited 
in different parts of the house, with going uq asÄ 
down ; and the recess or recesses mc, ot ö«l^'>- va'^^- 
taken in the sch^^^^. Bsc\4e4A«\™3 feowN.^^" 
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tion of this sort occurs in occasional cases ; and it is 
a disadvantage to any girl to be placed so high that 
she is unwilling to take the trouble lo go out of doors 
at recess. 

Sewerage. — It is doubtful whether privy accoramo- 
dations, or water-closets, for a large scjiool, can safely 
be placed in the cellar. There will pretty surely bft 
a nuisance of greater or less extent, which is much 
more serious than if it existed on an upper story, or 
in a yard, since the air of cellars must rise niore ot 
less into the house. If the plan be tried, let all pre- 
cantions be taken : if water-closets are used, tliey 
should not be of the pan variety, but ratlier liopper- 
closets, or some form made entirely of earthenware, 
and should provide a rapid, abundant discharge of 
water; if urinals, they should contain no wood-work 
in any place which can be reached by spattering, and 
should be made of impervious stone or glass — not 
metal. A long trough of masonry, kept partly füll 
of water, is a good Substitute for water- closets. Some 
closets should be placed on the different stories, in 
any case. It is far the best if the whole can be put 
in a tower, semi-detached and accessible from every, 
Story of the main building. 

A correspondent ffom a distant city writes as fol- 
lows : " From considerable Observation and inspec- 
tion of the public sciiools, I am sure that the waier- 
ciosets, on che boys' side at leaat, axe aä ^Vx^vj ab ü«^ 
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can be ; so filthy, in fact, that no decent boy can or I 
will use them." This state of things is familiär to , 
me as a reminiscence of childhood ; at present my^j 
Observation, confined to the city of Boston, points to 
a very great improvement, seconded in inany casea ] 
by the very anxious care of the masters, But in 
many cases there is a truly shocking State of things, 
descending in one case, reported bya corrcspondent, 
to the use of a common waterless privy in the second ' 
Story of a school, while in country places there are 
numberless cases of shameful neglect. The old-fash- 
ioned plan, which aüowed all the excreraenl to lie in 
a heap on ihe surface of the soil, is by no means the 
worst of all these. Where earth is plenty and waste 
land near by, there is no excuse for not "sanitating" 
the privy by throwing in a layer of fresh dry loara once 
in a week or two so as to cover up everything, and 
removing all the contents together, and burying them, 
every two or three weeks at longest. This plan, If 
faithfuUy pursued, will almost entirely destroy odor. 
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AFEW Points may be added of special appiicatiot 
to boarding-schools and private day-schools. 

Both classes of schools are very often held ii 
mon dwelling-houses, very slightly changed byaddinj 
an L, or something of Che sorC. 

Dwelling-rooms and parlors are very often not pro 
vided wjth windows sufficicnt to iight them well fof 
school purposes. They are, unfortunately, often notj 
provided with fireplaces — an unpardonable fault. 

As regards Iight, much niay be done to improve^ 
matters by using Iight colors for walls ; by whiteninjj 
the ceiling ; by cutting down trees in front, and re--| 
moving drapery-curtains wilhin. 

A room with len or a dozen pupils may be madtf'1 
comfortable (as regards the fresiiness of the air) by 
an open fireplace. For a larger number there ; 
needed special arrangcments for Ventilation, such a 
openings in the flues at ten feet from the floor and s 
the lloor ; or tin tubes, heated by onc or t 
Jets, scting as Sues, 
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It is, of course, desirable not to let more than two 
pupils sleep in one ordinary room. A greal deal of 
CTOwding, however, of a very repreliensible sort, may 
be found in boarding-schools. Under ordinary cir- 
cumstances, looo cubic feet of space should be allowed 
for one person to sleep in. 

Tlie purity of the air depeods on many external 
circumstances. A house with many Windows, on a 
Corner lot, with free exposure to wind and sun, and 
not very solidly finished in the wood-work, is bkely 
to have much more and better air than one in a nar- 
row Street, with ihe rear biiilt around, Old houses 
are often musiy ; I will not say incurablyso, but their 
atmosphere is commonly tolerated rather tban that 
trouble should be taken. 

Dormitories should be strictly supervised. A 
teacher should regulate, or oversee, the admission of 
air by Windows at night. A good dormilory for boj^ 
may be raade of a long room, with a row of small 
cotnpartments on each side, each containing a bed 
and a window; the partitions, not permanent but 
screens, not exceeding six feet in height, and the 
doors consisting of curtains. Ventilation by open 
Windows at the ends may be safely practised in the 
case of healthy young folks. 

Supervision should be exercised, also, in the inter- 

ests of morality. I.irentious 'ptattvc^'ä a.\ft te.rt.'axo.'va 

fc. be introduced, unless this \s 4ot\c, K X'«-«. ^^'i'^'^'^- 



lOO SCUOOl. AND INDUSTRIAL HYGIENE. ■ 

guished hygienist assured me, that in a boarding- 
school whicli he attended, he was sure that all the 
boys but one or two were guilty of such practices ; 
and he added that this was not an exceptional 
school. But a very great deal can be done, by naas- 
lers who are themselves of pure lives, in checking 
such tendencies. Teachers, and especially parents, 
can do incalculable good by suitable explanations to 
pupils of say twelve years and upwards, who sin far 
oftener from ignorance than frora vice. 

Perhaps less needs to be said in regard togirls; 
but it is well known that vicious persons occasionally 
enter the best establishtrients, and that the love of 
imitation misleads even those whose behavior and 
general intentions are good. 

It may be superfluous to say that girls at a board- 
ing-school need that kind of care which mothere 
should give. It may be safe to let steady young 
women of sixteen or upwards go to large Colleges for 
girls; büt younger girls, in my opinion, ought not to 
be placed in large schools away from horae, The 
tranquillity, the absence of exciting influences, or at 
least their absence during a greater part of the day, 
which prevail in a well-ordered house, are necessary 
at that age, if ever, in laying the foiindations of a 
firm and steady nervous System. The constant 
/»resence of scores or hundreds of other girts, some 
critical, some vindictive, some too ilenvi'MÄX'aJ.vje.Vf 
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fHendly, is a strain upon ttie nervous System of a 
child. 

Children ought to have aome hotiis in the day in 
which to do exactly what they like, inventing their 
own arausement, and laughing as loud as they will, 

Boys should have a good gyranasium, and, in 
the country, place and means for out-door games. 
Girls should he ohliged to have proper shoes (heels 
r half an inch high), and should he let out (or 
led out, if necessary,) to walk twice a day; they 
ought to learn the habit of Walking while at schoo!. 

Music is a fatiguing occupation ; if the scholar is 
fond of it, il is not less an exertion, and should not 
be carried far (say not over an hour a day of prac- 
tice) wilhout a corresponding rcduction of study. 
And no prolonged practice should he allowed without 
suitahle hreaks, in accordance with general principles 
which have been fully explained. 
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CHAPTER XIII. 

COLLEGES. 

IT may be questioned whether College students shouldl 
be included in a work on "school" Hygiene. They^' 
are, however, very largely under age and in tlie grow- 
ing period. The average age at enCrance in the best 
Colleges is about nineteen. In tbe Amherst statistics, 
it appeaiB that during the four College years thejT' 
growin height 1.3 inches and in weight 11. i pounds» 
The two lower classes, at least, are of tlie age whiclj 
breaks down in mililary life. They are unformed, 
un Consolidated, and none know better than the au- 
thorities of coUcgcs how dnctile tlieir minds are in 
certain directions not laid down in the curriculum of 

The inference from these remarks is piain : the 
students must not be left to themselvcs in physical 
matters. The younger ctasses, at least, should be 
compelled to attend regulär exercises in gymnastics 
linder the charge of some respected person. The 
title and position of professor may confer that re- 
spect, or distinction as an atli^ele and an ingeniou») 
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inrentor of apparatus may give it ; but a mere prize- 
fighter or trapezist is not likely to do well. He shoQld 
be chosen with tlie same care as a proressor in Chinese. 

The exercises required of a whole tlass must, nec- 
essarily, be such as fall far withiii the capacity of 
some. They should include a brisk run, free-hand 
exercises, and exercise with wooden dumb-bells or 
light clubs. The class is divided into sections, each 
under the lead of a Student. There is no reason wliy 
a hundred or more should not exercise at once in 
this way, with the assistance of music. Thirty or'I 
forty minutes a day is sufficient for the purposes of 
health for most students. Those whose larger mus- 
cular development craves more work should be put 
into special classes or allowed to use all kinds of 
apparatus, but always under the general control of 
the teacher. There will be students who could be 
trusted with instructing classes, but most of tbem 
have a propensity to lame themselves, and get dis- 
couraged over the hardest apparatus the moment they 
first enter the gymnasium ; and, in short, nine-tenths 
of them are no more fit to be trusted alone thau little 
boys are with firearras. 

The use of the gymnasium is a necessity for those 
who intend to do boating. The latter exercise, as 
performed in swift shells, has very little tendency to 
develop the ehest. It brings a great and sudden 
Etrain on the heait and lungs, which is very likely to 
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be injurious in either of two cases : first, if the bo/S"! 
frame is below a certain minimum of development j I 
and, second, if, being of fair natural growth, he is J 
not specially trained to chest-power — the capacity of f 
the lungs and heart to receive a double an:iount of I 
air and blood in a given time. The pulse of oars--| 
men after a race beals at twice the normal ral 
a long and careful training alone can make such a I 
fitrain safe. If boating is to be encouraged, — and l.| 
believe it should be, — a gymnasium is a necessity. 

It is a great benefit to the students to have g 
substantial " commons " providcd for them. This is \ 
done at Harvard in a very satisfactory manner and a 
exceedingly cheap rates. Many students injure theirl 
health by "boarding theraselves" in thcir own rootns,'»! 
and this class especialiy need such a public provision. j 

In regard to the structure of College dormitories, ' 
it would be well to place them running north and I 
south, so that the sun shall enter every window. For-J 
further remarks on the site of buildings, see Chap- 1 
ter XI. ^ 

The public have been recently excited at the fatal J 
epidemic in Princeton College. There is nothing at I 
all new in such an event ; and if instruciive, it i 
only in one point, namely, that filth generates disease ] 
in seminaries of learning as readüy as in New York.^ 
tenement-bouses . 



CHAPTER XIV. 

CONTAGIOUS DISEASE. 

1F apersonresiding in aschool is attacked bysmall-^ 
pox, varioloid, scarl et -fever, measies, diphlheria, 1 
or any contagious disease of the eye or skin, such i 
person sliould ai once be removed or absolutely 
isolated. It should be left to the judgment of the 
physician to decide whether such Isolation shall be 
considered sufficient to permit the other scholars to 
remain. Such may be thought the case if the school 
is in the country and has a separate building for an 
hospital, It may be thought safe for day-scho!ars to 
corae {e. g., to the roorns in the lowest story, while 
the patient is in the top of the house) ; but, in gen- 
eral, pradence will lead to a Suspension. 

After recovery, thorough disinfection of the room I 
üsed by the patient is accomplished by buming ttta\ 
pounds of sulphur. Previous to doing this, all bed- I 
ding is exposed as much as possible by spreading it I 
on chairs, etc. ; and the Windows and doors ; 
closed tightly. The wood-work in the room, of alll 
sorts, is then to be sponged repcatedly with solutionaj 
of chlorinated soda or carbolic acid. 
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In the case of public schools, the following niles 
are suggested : * 

"A certificate of vaccination to be required of every 
child etitering the public schools. 

" Physicians to be required, under penalties, to re- 
port to local boards of health all cases of dangerous 
infectious diseases observed by them ; the board to 
inform principals of schools. 

"The existence of any case of such diseases in a 
house to exclude the inmates from attendance at 
schools for a sufficient length of time, the propriety 
of re-admission beiug certified to by a competent 
physician, 

" Disinfection of premises and clothing by the 
board of health in every house where the above dis- 
eases have prevailed. 

"Medical authority to be designated, for the purpose 
of advising teachers and pupils, and pointing out to 
the schoul committee matters in regard to which their 
authority might be used to improve the sanitary con- 
dition of schools." 




PART II. 
INDUSTRIAL HYGIENE. 



CHAPTER I. 



IN the present brief sketch an attempt will be made 
to present some of the principal iiijuries which are 
inflicted on workmen in various trades by tlie noxious 
character of their work. Some remarks will also be 
made upon the number of hoiirs of labor in occupa- 
tions which are not of themselves especially un- 
healthy; upon accidents from niachinery; and, in 
conclusion, upon the "expectation of Ufe" in differ- 
eot eraployments. 

The present chapter has to deal with a large num- 
ber of trades, and raany strikiag facts. I 

Among those which have cxcited most sympathy — ' 
and which in truth are adapted to do so — are those 
relating to Ihe deadly effects of certain kinds of dust 
upon the lungs, The form of consumption which. i& 



I08 SCHOOL AND INDUSTRIAL HYGIENE. 



1 



thus produced is apt to begin gradually; though in 
some trades the arcisan is affected in a few days. It 
is not exactly what is Itnown as tuberculous consump- 
tion, for it is said tliat it is not hereditary, and that 
workmen wlio are suffering in its early stages are pretty 
sure to recover if they change their employment for 
a he^thful one. There are a great many kinds of 
dust inhaled, and tlie efFects are not all alike in the 
different trades j but, in general, there is a certain 
set of Symptoms. 

In "grinders' asthma," for example, there is first 
an irritant, hacking, dry cough, with a scanty expec- 
toration of whitish, stringy mucus, from simple Irri- 
tation of the interior of the lungs, This trouble in- 
creases in time, and the man becomes weaker, loses 
bis breath easily, and breathes wilh less vigor; he 
perhaps begins to spit a little blood. If he leaves 
his dangerous trade at this point, he will probably 
recover ; if not, he passes into a third stage, where 
the tissue of the lungs breaks down in spots and is 
expectorated, leaving cavities; he then suffers frona 
the usual Symptoms of consumption, viz. : hectic 
fever, night sweats, loss of sleep, emaciation, and 
great difliculty of breathing, 

The effecl of certain occupations in producing 
consumption may be estimated by the Statement that, 
while among butchers,- tanners, glovers, coopers, and 
brewers only from 7.9 to \\.2 in 100 have consump- 
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tion, bnish-makershave49. 1, file-cutters62.2, needle- 
polishers 69.6, and flinl-wotkers So, in 100. Tliese 
figmes represent Europeao experience, and are taken 
from a large nuraber of workmen of all classes enter- 
ing a large public hospital in Berlin. Expressed i 
words, they signify tiiat while consuinption is, unfor- 
tunately, a common disease, and may be expected to 
destroy ten per cent. of the population (more or less), 
there are certain trades so terribly noxious by the 
production of irritating dust, that those who work at 
them have consumption from five tg fight times as 
frequently aa is usual in other trades. 

It is fortunately the case that great relief can be 
given by mechanical appliances for carrying off the 
dust formed in the process of grinding. The stone 
is boxed in and connected with a flue, which rapidly 
exhausts the air and its dusty Contents from the sur- 
face of the stone. Several stones can be connected 
with one common flue in this way. The draught is 
produced by a fan driven by a small engine of eight 
or ten ho rse- power. 

Articles which can be ground wet, as knife-blades, 
scissors, etc., do not produce this irouble lo such an 
extent; but the artisan is liable to rheuraatism and 
pneumonia from the wetting of his clothes. 

Certain articles niüst be ground dry, owing to the 
necessity of carefully avoiding rust in the finishing 
process, as in tlie case of pins and needles. The 
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raore extended use of machinery, however, in grind- 
ing, has of late done away with most of the injury 
from this form of dust. 

File-cutters are still exposed to injury from inhala- 
tion of particles. You know that macliinery is used 
to make files; but a better ajticle is turned out by 

S tone- cuttere, especially cuttere of mill-stones, snf- 
fergreatly from this kind of consumption ; and so do 
pottere. In grinding the materials for earthenware 
and porcelain and gloss, a great deal of the most in- 
jurious dust escapes. 

In preparing cotton for use in (he mill by beating 
and carding, a vast amount of dust is generated ; but 
a proper arrangement of drauglits ought to remove 
the danger of inhalation. 

The breathing of coal-dust in the process of mining 
changes the color of the entire luiig in a few j-ears to 
jet-black. This blackening of the hing is not con- 
fined to colliere, however, for it is always found in 
post-nwrlem observations of adults, to some extent, 
in patches of lung-tissue, and seems not to produce, 
ordinarily, any kind of disturbance. There seems, 
however, to be no doubt tliat, when in excess, it may 
injure a miner's lung, or, at all events, may aggravate 
other diseases. Provision is common ly made for 
yeniilating mines, which affords considerable relief 
to this evii. 
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The chief poisonous substances used in the arts 
and inhaled in the form of dust are arstnic, mercury^ 
and Uad. 

In the present state of populär knowledge, little 
need be said of the effects of arsenic in wall-papers. 
It is qiiite generally known that almost all shades of 
color are producible by arsenical preparations, and 
that such are actuaily among the most populär for 
producing the favorite neutral tints of the day, — 
green paper bcing scarcely more dangerous than any 
other. It is not the workmen, however, but the cus- 
tomers, who seem to sufTer from conlact with the 
arsenical colors; at most, they have certain cuta- 
neous eruptions and ulcerations. 

It is Said to be very hard to bring foreign paper- 
makers to terms on the subject of arsenic, There are 
importers who faithfully try to prevent the use of such 
arsenical pigments; and it would be just to second 
their efforts by legislative action forbidding the use 
of arsenical wall-papers altogether. But it will not 
be found an easy task to overcome the indifference 
of public men to mere considerations of health. 
Very few persons die of this sort of poisoning, it is 
true, Instead of dying, the unhappy victim (who is 
usually unawarc of tlie existence of such a cause) only 
drags out ycars of wretched invaüdism ; and, at last, 
ifremoved from the injuriousic\6M.C"a<ia,'iaQA'i'TOSE«Ä 
in health foi the rest of liiC; 
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The Symptoms of poisoniiig from arsenical wall- 
paper are quite various. They include soreness of 
the eyes, catarrli of the nose, throat, aiid lungs, dys- 
pepsia and bowel -com piain ts, eruptions on the skin, 
and great general depression and debility. It is often 
noticed that the sufferer is rauch worse in the morn- 
ing, after a night spent in the poisonous room. The 
danger is greatest when the colors can easily be 
brushed off, and is least when they are protected by 
a glazing. Bnt it is irapossible to say when danger 
begins ; and no arsenic should be allowed. 

A variety of the papers uscd for kindergartens 
has been found to be highly charged with arsenic. 
There is a green, very populär for this purpose, which 
almost betrays itself. Can it be necessary to insist 
that children of the age of four years should not be 
allowed to handle freely so dangerous a substance ? 

It is perfectly true that many escape, The same 
true of all contagions and poisons, from yellow fevci' 
to the lead contained in drinking water. Ii 
sary to take such measures as will protect tliose who-j 
are susceptible, who are ükely to be among the mosti 
valuable members of the Community. Before wall- 
papers are purchased, it would be well to have theial 
examined for arsenic. Any chemist, or indeed anft 
inielligent doctor, can easily detect ihem by Reinsch'l 
test, at least. 
Aa eruptioa of the legs, painM \1 -ao^ dan^rat 
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has been known to be produced by wearing stock- 
ings dyed red with coralline, a substance wbich may 
contaiu arsenic. 

Artificial-flower niakers are exposed lo the poison 
of arsenite of copper or the arsenite and acetate 
of copper — Scheele's and Schweinfurth gteen j they 
iiihale it, and receive it by contact with the skin. The 
effecls are, characteristically, enfeeblement of the 
muscular forcc, especially of the iiiiibs; also a loss 
of appetite, palpitation, paiii in tlie stomach, diar- 
rhcea, and constant headaclie. 

Mercury is used by hatters to remove hair fron» 
skins. A Solution is applied to the skin, and, after 
drying in a Chamber, the hair isgotridofby beatingor 
brushing, which liberates a great deal of some mer- 
curial Compounds. The effects upon the heatth are 
Ihose of chronic poisoning, of which one of the most 
prominent is that nervous coroplainC called mercurial 
trembling. 

Mirrors are süvered with an amalgam of mercury 
and tinfoil, which when heated parts with the mercury 
in the form of vapor. The process is so very inju- 
rious that in a certain French manufaclory the work- 
men worked onlysix hours in a day, and onlyon two 
or three days in a weck. The remedy for the trouble 
consists in abolishing mercury and coating mirrora 
with silver. A palliative has \iccu fou-aÖ., c.q.w^-v^'C'^-» 
in Ibe sjirinkling of ammonia on ö^« ^^oo^^- 
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In fire-güding, inercury and gold in ihe form of a 
paste are applied to the surface, and ths mercuryvol- 
atilized by iieat ; this gives a rauch raore solid and 
enduring surface ihan electro-plating, and the danger- 
ous Steps of the Operation can now be conducted "iil 
closed boxes, 

Both raercury and arsenic are driven off by heat 
in the process of roasting certain ores. Mercury 
seems to be very much the inore dangerous to the health, 
causing sore mouth, loss of teeth, general debility, or 
"cachexia," acute pains, sleeplessness, spasm and 
tremor, and paralysis of the muscles, and intellectual I 
feebleness, besiiles some Symptoms resembling those 
of Syphilis, eruptions, swellings over the shin-bone, 
and glandulär eniargement, with deep ulcers of the 
motith and nose, Altogether, the occupaiion of those 
who are forced to inhale mercury is one of the very 

Lead is a very common poison — one of the most 
common. Its poisonous effects are feit by workers in 
lead-mines, by painters, by those who grind and pol- 
ish flint glass containing lead, by enamellers, and to 
some extent by type-founders and printers. Those 
süifer most who bave to do with the process of dry- 
grinding colors. The "body" which lead gives is 
so much thicker than that of zinc that the latter does 
not supersede it. You may have seen cases of the-i 
aoUc which occurs in lead-poiaoam%, Ttve« is a. 
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other Symptom which is more disabling, consisting in I 
a palsy of the muscles, usually beginning with those 1 
which enable a person to open liis fingers and throw J 
the hand back, so that subjects of this palsy go about I 
with their wrists drooping like those of a kangaroo ] 
or a begging dog. In fact, it is popularly called J 
" wrist-drop." 

But there are a great many other substances whicll I 
produce poisonous or other deleterious emanations. 

There are the irritating vapors of ammonia, chlo- 1 
rine, and several atids — sulphurous, hyponitric, nitric, 
hydrochioric, and hydrofluoric acids. 

Elching produces furaes of hyponitric acid when | 
done upon metal, and of hydrofluoric acid when done 
upon glass. Both acids are corrosive ; the latter i 
excessively so, and affects the eyes, the air-passages, i 
and the hands. 

Bieaching produces furaes of chlorine gas, which ia 
not injurious in small amounts ; nor is the sulphur- 
ous vapor from straw-hat bieaching of much con- 1 
sequence. 

The manitfacture of various chemicals is injurioi»! 
to workmen. 

Those who roake sulphate of quinia are liable tal 
an eniption which resembles eczenia, not compro- \ 
mising life or health, but in some cases preventingj 
workmen from continuing at the Itade- 

manufacturi; of polassiam. 'b'vdti.TQtßaNs- *«* 
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rgages caustic vapors, which destroy the mucous mem- 
brane of tlie nose and produce rapid-eating ulcers 
of the skin. 

One of the most terrible of diseases is produced by 
inhaling the fumes of phosphorus in the process of 
making matches — a necrosis or dealh of portions of 
the Upper and lower jaw-bones. A surgical Operation 
is required for the removal of such dead bone, It is, 
fortunately, often successfu!, at least as to life; but , 
an infinitely belter method is the preventive one. 

In addition to this, the fumes of phosphorus pro- 
duce catarrhs of the lungs and stomach in almost all 
theworkmen; they lose appetite and become pale, 
and weak, and thin. There are several precautions 
which should be observed, but the chicf one is the 
Substitution of a kind of phosphorus — the amorphous 
— which is not poisonous when swallowed, and does < 
not give off vapors, as common phosphorus does, at 
the ordinary temperature of the air. 

Women suffer more tlian men frora several of the 
poisons we have naraed. They not only lose their 
health more readily, from a greater susceptibility to 
morbid influences of certain kinds, but their sexual , 
System is very liable to be iiijured. " They are much 1 
more susceptible than men to the influence of raercu- 
rial vapors, and ihose who are poisoned abort fre- 
guenüy, and even the children tliat are born to tliem J 
Ä/v? apt to be weak, sickly thiags, anÄ ÄW easl^." 
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The infants of female operatives in certain branches 
of china-making are almost all scrofulous, with an 
enormous mortality. Lead affects women more read- 
ily and more seriously than men. They suffer from 
eicessive flowing at the monthly period, and have 
frequent abortions. With regard to workers in to- 
bacco, it is stated by Tracy, of New York, that they 
have very small families; quite the reverse of what is 
usually the case with working-people. He found 
only four hundred and sixty-five children in three 
hundred and twenty-five families. It is not certain 
what the cause of this peculiar condition may be ; but 
it is quite probably due in large measure to a prema- 
ture CO mm e nee nie nt of work, and to an infiuence 
which tobacco has in checking the sexual deveSop- 
ment of young girls. 

Tobacco is such an interesting subject that it is 
hard to avoid saying more. It will be safest, how- 
ever, to say but Utile, for we know that the whole 
subject of tobacco is to some extent an open one. It 
is hard to prove that the drug is injurious to health in 
the case of raost adult persons who chew or smoke 
it, or of tnost operatives ; but there are some who are 
seriously, if not permanently, injured by it ; and iE is 
certainly desirable to keep young persons under six- 
teen from its use. 

The Chief practica! points, intKe^\tNe.wC'.Q^ö\ «;>&■- 
__ease arising from dust, w\iefe« \KiSaatvO'aa >« ^'>^^''"' 
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1. Removal of dust by Ventilators, mechanical fans, 
etc. This is etij'oined by the EngUsh law of 1878. 

2. Wet-grindiug, griiiding in close vessels, etc., is 
sometimes practicable. 

j. The wearing of masks over'the face, composed 
of wire-gauze, wire frames cove-red with tarletan, res- 
pirators of carded cotton, etc. ; but these axe hot and 
irksome. 

%. If working with poisonous substances, thework- 

n should wash the exposed parts — face, hands, 
hair, beard — on leaving werk, especially before eat- 
ing, and should never eat in the work-roora. After 
work, they should cliange their outer clothes, and a. 
daily bath is very dtsirable in some occupations. To 
Protect ftora lead and other dusty poisons, 
suit, frequently washed, may be worn. 

The effects of cerlain poisons on the female sex and 
on children are so injurious that special laws are re- 
quired to restrict their einployment in manufactures 
where poisons are used. The resttictions of the Eng- 
Ush Factory Act of 1878 are as foUowsi 

No woman, or person under sixtcen, shall take 
meals in any part of glass-works in which the niate- 
rials are inixed, or where flint-glass is made, or where 
grinding, polishing, or cutting is carried on ; or in 
any part of lucifi^r-match works in which ; 
facturing process or handicraft (^except that of cutting 
^ the wood) is usually carried ou ; 01 \« tVia di^pets' 
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room, dippers' drying-room, or china scouring-rootn, 
in any earlhenware works. 

There is absolute exclusion from labor in tlie fol- 
lowing cases : gitls under siitfeen, not ailowed to be 
enoployed in an estabiishment where bricks or tiles 
(not ornamental tiles) are made or fiiiished, or salt is 
made or finished. No child under fourteen to be em- 
ployed in a part of the buüding where dry-grinding 
in the metal trade, or the dipping of lucifer-matches, 
is carried on ; under eleven years, all metal grinding 
is forbidden, and fuslian cutting. Persons under six- 
teen arc forbidden to work at silvering mirrors by the 
merctirial process, or at niaking white-lead. Children 
linder fourteen and girls under fifteen are excludcd 
from parts where the process of melting or annealing 
glass is carried on. 
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THE unquestionable benefit whicli free exposure to 1 
the air in all weatliers co?ifers is siibject to cer- j 
tain drawbacks. It is not necessary to consider sun- 
stroke, in the case of day-taborers, uor accidents by | 
falling from rooft, or from railroad collisi 
forming an element in " industrial hygiene 
there are certain causes whicli affect the health per- J 
manently, as bronchilis and pneumonia ; and to this I 
may be added a liability to paralysis of the factalJ 
nerve, which is especially the possession of drivers of "l 
carts, etc. 

Bronchitis and rheumatism are common eiiough.l 
also atoong those whose trade exposes them ti 
heat, as blacksmiths, stokers on steamships, forge-^ 
men, puddlers, glass-blowers, dyers, and washer-1 
women. It is, in fact, neither heat nor cold lh£rt;J 
causes the trouble, but excessively rapid iransition« 
from heat to cold. 

The trade of baker is apt to bc very unhealthw 
'ifJMg^ to the coaüaed, close, daiV, QNei\ieaxei ^ 
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ters in which it is carried oti; also the night-work, 
and occasional excess of work. 

There is a pecuHar and interesting class of disease ] 
which attacks those who work in diving-bells er cais- 
• sons. It is caused by the excess of atmospheric press- 
ure which exists under water, which may equal several | 
times that to which men are exposed on land. The I 
Symptoms do not, however, attack the laborer on going 
down, but rather on leaving work. Tlie case, in fact, 
is parallel to tliat of the aeronaut when he rises in I 
bis bLÜloon, or the climber of mountain peaks. The \ 
Symptoms, dependent upon the removal of pressure, 
are as foUows : Extreme pain ; sometimes nausea and j 
voiniting ; sometimes paralysis ; sometimes headache | 
and dizziness. They are frequently associated with ] 
a südden nish of blood to the brain and spinal cord. 
The precautions to be observed are quite interesting. 
It is recommended that only wiry men be selected Tor i 
the work; that their time of labor be shortened i 
Proportion to the pressure ; that they take all possi- 
ble care of themselves, never going to work on an 
emptystomach,eating meat and drinking coffee, and, 
when Coming out of the caisson, taking time to do it i 
gradually, passing into an intermediate atmosphere \ 
firat, and resting an hour afterwards. 

Uiners. — Tlie heallh of a miner is exposed to 
special causes of injury. In addition Iq vW. fi-a»,sj;x 
■ bloini up, ot VnocWcÄ i«äw"(i >ai ^»^^"^^ 
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stones, he is constantly at work in the presence of 
great niasses of minerals which generale noxious 
gases, — not to mentioti the effluvia which arise from 
his own person, the flame of his candle, and the burn- 
ing of powder. To this is added, in tnany cases, an 
excessive heal, often a steaming, sultry heat, or eise 
a continual düud of dust proteeding from the coal or 
rock under the blows of his pick. And if we further 
consider the confined position in which he often 
works, the excessive exertion, the exposure to draught, 
and the total deprivation of suulight, we shall be 
ready to admit that his Hfe is an unnatural one, and 
füll of Singular risk. 

BuC man can adapt himself to almost anything. I 
With proper precautions, it is said Ihat the life of a 
miner is almost as safe, and his hcalth quite as 
as those of other classes in general ; better, ii 
than those of his own family. If this be s< 
certainly a great triumph of the hygienic ait. 

The precautions to be taken relate first and fore 
most to Ventilation. 

"Fire-damp" is a name given to light carburett« 
hydrogen, which is given off abundautly i. 
boniferous strata and in enomious quantities from t 
Pennsylvania gas-wells. In the English coal-tnim 
much niore abundant than it is at present wittf 
When mixed with seven or eight times its ow 
volame af coniinoD air, it ia \v\6h.\Y en^^Vosive. 



AT.\f05iPHERrC CHANGEfi. I23 

Q explosion, the passages are filled with the irrespira- 
ble mixture of nitrogen, carbonic acid, and the vapor 
water, resulting froin its combustion. 
" Choke-darap," or "black-damp," is a name for 
carbonic acid, a common product of most combus- 
tions, and of respiratioii. It abounds in badly-ven- 
tilated mines Nilrogen is not a poison, by itself. 
Carbonic oxide, however, is one of the most danger- 
ous of poisons, and so is sülphuretted hydrogen when 
present in any considerable quantity. Botlithe latter 
are called " white-damp." 

The heated flue, as 3 means of exhausting air from 

lines, has obvious dangers in coal-mines; and its 

\ special disadvantage lies in the variations which dif- 

I ferent atmospheric conditions produce in its working. 

The steam-fan, driven by a sraall engine, may be 

ised either for drawing air from tJie mouth of a mtne 

ir for forcing it in tbrough lubes to the places where 

t is most needed. It is, altogelher, the best means 

)f ventilating mines. 

Another reason for supplying abundance of fresh 
lir lo mines is furnished by the great heat which is 
found under ground. In the Cornish mines, the tem- 
perature is Said to iucrease regularly abont one degree 
Fahrenheit in every fifty feet in the upper parts, and 
one in every eighty-five feet in the lower parts; and 
this is, with local exceptions, nearly the raXe. ■aS. -«VvJa 
the teiDperature rises ia other mva*Ä, ■Sicbbr. oVöo»- 
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exceptions, Lowever, are very remarkable. The deep 
levels of the mines on the Comstock Lode in Nevada 
have temperatures varying from 105° to 130° Fah. j 
and this excessive heat is initigated by blowing upon 
ihe men fresh air at 90° or 95°, which seenis to be 
most conducive to comfort. The men, under these 
circumstances, work with great vigor, but have to be 
frequcntly relieved. 

This great heat is said to be very productive of 
heart-disease. There is no doubt that this effect is 
intensified by excessive barometric pressure and by 
dampness of the air, preventing evaporation from the 
body. It is affirmed ihat the System in use at the 
Comstock is so thorough as to do away with most of 
the danger from all of these sources. 

To spare the men a needless and wasteful expen- 
diture of bodüy force, it has been found best to use 
cages worked hyengines to raise and lower those who 
are going to or from work. 

The excessive quantity of coal-dust which chokes 
the air of badly-ventilated mines has been previously 
alluded to as affecting the lungs. But there areother 
causes of pulmonary trouble, quite obvious in their 
nature, such as suddeu changes from heat to cold, 
and deliberately sittLng down in draughts to cool' off 
after working in the high temperatures mentioned. 
On the whole, the principal diseases are miners' asth- 
ma, consumption, and rheumatem, Mvd, amoogthosB 
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who have worked long in badly-ventilated places, 
dyspepsia, Iremors, vertigo, and other troubles arising 
frort! blood-poisoning. 

As regards accidents, they are diie to a great many 
varions causes; buC more than one-half of lliem, in 
the Pennsylvania coal-mines, are caused by falls of 
rock, coal, or slate. It is the opinion of good judges 
thal a very large number of these casualties could be 
avoided by sufficient timberiiig of the roofs and sides. 
One and a quarter in every hundred, or iii men in 
every looo employed in these mines, are killed or 
wounded every year by accidents ; and it seems that 
here is a distinct and obvious field for a humane reform, 
either by legislation or by private effort. 

Boldiers and Sailora. — In most of the European 

Services great nuratiers of the men used to die of con- 

Bumption and allied diseases, and fevers, probably 

chiefly typhoid. This lamentable result was not in 

[ the least due, however, to exposure to weather, but lo 

L what may be calted a contrarycondition — the want of 

\ firesh air in barracks. In cerCain of the best English 

I regiments the losses were from one-third more to twice 

I as great as among men of the same age in civil life. 

I The fearful loss of life from disease in the Crimea is 

I well known ; and it is from that time that the reforms 

\ datc which have brought down the total rates of death 

L&om disease to one-half of what they w««:. '^Va 
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present allowance in England is 600 cubic feet of 
Space to each man in barracks. 

The ills of sailors are, to a very great extent, caused 
by want of fresh air, dirt, and dampness. It is com- j 
monly forgolten tliat, by washing dowQ the deck fre- I 
quently, a source of disease is introduced which is at 
Jeast as dangerous, and in fcverish localities ten timea 
more dangerous than simple dry dirt. Good ventila» 
tion and acrubbing and drying are the eure for t 
cliief of the curable ills of sIiip-Hfe. 



I 



CHAPTER III. 

INJURIES FROM OVER-USE OF CERTAIN ORGANS. 

IT is as true of the mind as it is of the body, that no 
one part can be exciusively used without injury to 
the individual considered as a whole. In the broadest 
possible division of our being, neither " mind " nor 
"body" has a right to exclusive cultivation ; and 
such exercise is never in the interest of the best phys- 
ical heallh. The same is true if we subdivide the 
facuhies of body and mind. There are many ways 
in which the mind is exercised in ciaily life; book- 
study, conceniration of attention on discourse, mera- 
orizing, reproducing, extemporary discourse; atten- 
tion to great Single questions in business, and to mul- 
titüdes of petty ones; ciphering and copying by the 
day, and tlie vivid, sudden, mortal collisions of the 
Street. Noue of these can properly be kept up to the 
exclusion of the others, unless there is a strong pre- 
dispoäition and fitness on the part of the individual: 
they should alternate with one another, for most ]>er- 
sonsare incapabie of sustainingcontinued strain inoae. 
of these points, We say tUat "-woTitii" VÄs, ^ ■Kiasi.\ 
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but in saying so we mean simply tliat the mental ex- 
citement upon one subject, which is perfectly health- 
fu! if continued for a few hours, becomes tyrannical 
and destructive if kept up for whole days. A man i 
may be worried into illness by incessanr, quiet cipher-4 
ing as well as by atteiidance at the Brokers' Board. 

The care of the mental health has been sufiicientljfj 
treated of in another of chis series of Primers.* 
is my purpose here briefly to mention some muscul 
affections which are caused by monotonous and e 
cessive work, 

The robust activity of the blacksmith and carp 
ter do not exerapt them frora the general law. Theji^ 
are Hable to a disease termed " hammer-palsy," af^l 
fecting the muscles which are overworked, 

A painful and very iinfortunate affection sometimei 
attacks those who write a good deal. The premoni^ 
tion is given sometimes by pain in the muscles em 
ployed in holding the pen, There is apt to be £i\ 
nervous condition of the System, a tendency to 
anxiety; but this is not alivays the case, As seen in 
its typical form, the disease presents no token of its 
existence until the person affected begins to perform 
one special act, as, in the present instance, the act of 
writing. There may be great muscular vigor, and 

mplete control of all the facuities and raotions 
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except one ; but as soon as the patient undertakes to 

grasp the pen and write, he finds his fingers in a State 

of cramp ; they pinch the pen excessively, or they fly 

back from the pen, making it impossihle to hold it. 

ia very desirable that this should he recognized in 

i early stage, as it is a malady somewhat difficult of 

ire, and absolutely disahling as respects clerical 

work. Some reader may thank me for saying that 

electricity has been applied of late with good succesa j 

to the treatment of Writer's Cramp or Palsy. 

The affection here described is not confined, how- 
ever, to wiiters, but affects also pianists, violinists, 
engravers, seamstressesj telegraph-operators, tailors, ] 
type-setters, and many other classes who use one set \ 
of muscies almost exclusively. 

The theory has been put forward that writer's cramp 
is caused by an eleciric currenl generated in a metalüc 
pen, or by the contact of pen and holder. This can- 
not be admitted. The disease is fundaraentally the 
Same, whether caused by work with the pen or on 
catgut or ivory. But a steel-pen may be found inj'u- 
rious, and can be replaced by gold or quill ; 
large pen-holder may he used, made of cork, of the 1 
size and shape of a large cigar, which is feit by c 
to be a grcat comfort in writing. A departure from I 
ihe prescribed mode of holding the pen, and plac 
it between the forcfinger and the m.iddVe&.w^^ix, 
also be a relief, Dr. Frank 'WoQi\i^)S3, q'*-^ 




130 SCHOOL AND JNDUSTRIAL HYGIENE. 

phia, has lately invented an ingenious pen-holder to 
prevent writer's cramp, by regulatitig the pressure a.t 
which the pen is used by a slight spring. But if the 
disease has developed itself, no such palliation is of 
any avail ; and if the sufferer learns to write with the 
left hand, as has been done, the left hand also is liable 
to be attacked. The temporary use of the " tj'pe- 
writing machine " will often prove a great boon, per- 
mitting a continuation of work while resting the af- 
fected muscles. 

The effect of using sewing-machines is sometimes | 
injurious. It is not worth while to menti 
special effects, The musctilar exertion, however, is 
of a monotonous character, and raay produce mus- 
cular fatigue which is prejudicial to the general 
health. It has been known to cause neuralgia of the I 
fool and leg. In general, the use of the machine two 
or three hours a day is probably beneficial to most 
women ; but a whole day's work, if the machine ia ' 
run by the feet of the worker, is far too severe, and j 
steam-power had better be used. Mnch has also beea \ 
done by applying the principle of altemate effort, by ' 
a treadle which is moved both by the downward and ' 
the upward movement of the feet, and employs both 
feet at once or one at a time, at will. Many will j 
find relief by alternate basting and sewing each f 
twenty to thirty minutes. 
Steam-power has been appUed w\\.^ aiozÄsa to ti 



OVER~USE OF ORGANS. 131 

ning sewing-machines. I am told by the head of a 
large raanufactory of ladies' dresses that ihe machines 
do one-third raore work tlian when rtin by the foot; 
and that tlie girls will work for less wages when steam- 
power is used. 

Those who use the voice a great deal in public 
speaking and singing are apt to suffer from the slrain. 
The most common affection is folJicular pharyiigitis, 
"clergyman's sore-throat." Much of this trouble 
is unnecessary, slrictly speaking, or could be remedied 
if the right steps could be taken. The voice ought 

t to be used for continued and difficult efforts, un- 
less the possessor is in good health and strength. It 
ought not to be used in the crude, ignorant, and even 
unintentionally " affected " manner which is often 
heard, and which fatigues the throat without need. 
The Services of a competent teacher in elocution are 
to be desired, not so much for rhetorical purposes as 
Taining in the right way to work with the vocal 
Organs. And by way of support, a little gyninastics, 
for deveioping the ehest, Shoulders, and abdomen, 
nmy properly accompany the process of deveioping 
the voice, in some cases. 

This is a fit place for a bfief mention of the injii- 
rious effects of protracted labor in one position. 
Shoemakers and tailors, owing to iheir constrained 
attitudes, and the bad air of \.\\<;\t ^o"^, "SÄ.tjnK: 
djspeptic, anffimic, anil consumv'Lwe, a.t.ö- *» ' 
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deal more tliinking tlian is good for tliem. The 
sedentary life of literary people and clerks is apt to 
affect them similarly. 

Persons who stand all day at their work, as sales- 
people and hair-dressers, are apt to have paitis in the 
soles of their feet, which may someliraes be relieved 
by a well-shaped steel-sliank to the shoe. Varicose 
veins of the lower limbs, and uterine irregularities, 
are also caused by Standing. It is a tnily inhuman 
thing to require girls and women to remain on their 
feet all day, without regard to the presence or absence 
of customers — an inhumamty that we are glad to 
believe is diminishing. 



CHAPTER IV. 

INJURIES FROM ACCIDENTS. 

AVERY considerable number of accidents are 
caused every year by machinery used in manu- 
facture. In England, in 1875, 2.6 persons in every 
1000 factory-hands were injured in this way. In the 
United States tbere were 420 reported deaths caused 
by machinery in 1870, and the number of injuries 
was of course very much greater. 

The English Faclory Act appoints inspectors, who 
must not be interested in or connected with factories 
in any other way, and who are invested with the 
necessary powers for carrying the act into effect. 

Some of the provislons of the act are bere given, 
from an abstract published in Professor William Wat- 
son's paper in the Journal of Social Science, No. XI. 

Certain portions of a mill, as hoists, fly-wheels, 
wheei-races, mill-gearing, vats, etc., are required to 
be fenced, and whenever the machinery, byreason of 
its character or Situation, is, in the opinion of the 
iospector, likely to cause accidenl^ \q ■<»*:. -«o?!*.- 
people, he is to serve an V\\e Qec.M"^\Ki *■ ■^»*^^^** 
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requiring him to fence the part of the machinery 
which he deems to be dangerous. The occupier 
may, by serving a requisition on the inspector within 
seven days of the receipt of the notice, refer the mat- 
ter to arbitration. 

A child (under fourteen) is not allowed to clean 
any part of the machinery of a factory while in mo- 
tion. A young person (from fourteen to eighteen) or 
woraan (over eighteen) is not allowed to clean such 
part of the machinery as is mill-gearing, while the 
same is in tnotioti. A child, young person, or woman 
is not allowed to walk bctween the fixed and travers- 
ing part of any self-acting machine while the same is 
in motion. 

Accidents causing death, or disabling the person 
more than forty-eight hours, must be reported to the 
inspector and visiting surgeon by the occupier of the 
factory or Workshop. The surgeon is to examine at 
once the nature and cause of the accident, and report 
to the inspector within twenty-four hours. 

Neglect to keep a factory or Workshop in conformity 
with the act is punishable by a fine not excecding 
^10; and the court (of summary Jurisdiction) rnay 
iollict a fine, not exceeding ^100, for the benefit of 
the injured person or his family, or otherwise, in case 

^ of death or injury in consequence of neglect to fi 

^B machinery as required. 

^■^ J^ofessor VTatson, in the same -pa-^t, t'wea «.y 
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interesting account of an Association for the PreveO' 
tion of Factory Accideiils, existing at Mulliouse, ir 
Alsace. It consists of twenty-four memliers, com- 
prising mill-owiiers, superin teiidents, manufacturing 
engineers, forenien, and workmen cliosen by the In- 
dustrial Society of the city, willi the aid of the work- 
men, The Association offers arbitration, in cases of 
Claims for damage, and uses various means for spread- 
ing a knowledge of the dangers and their remedies. 
At the Paris Exposition of 1878, they exhibited tweti- 
ty-seven exaraples of contrivances adapted to prevent 
very severe accidents such as commonly occur, 
especially from belts, shafts, pulleys, wheels, and 
circuiar-saws. It would be well if our employcrs of 
labor in large manufacturing centres, such as Phila- 
delphia, Fall River, Lowell, etc., would imitate this 
humane example. 

Railway accidents raay be properly menttoned in 
bis place, for they affect the employfe in vastly 
greater proportion than the passengers. For instance, 
in France, from 1854 to 1869, the number of iravellers 
killed and wounded on railroads was 2,832 ; bul that 

imployfe was 11,9öS. If we consider how ( 
men are required to run a irain carrying hundreds 
passengers, we cannot help being Struck with tl 
great disproportion. 
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CHAPTER V. 

REGULATION OF HOURS OF LABOR. 

THE application of machinery and steam-power to | 
the manufacturing arts has made England the j 
riebest country in the world. But this wealth was | 
attained, at first, at a cost of human suffering and 
death which makes a sad page in history; a pagc 
which, fortunately, has not been parallded i 
country. No System of labor has eiisted here, upon ) 
a large scale, by which a boy of eight years could be | 
carried daily towork for sixteen hours in a mill, ^ 
half an hour for meals. We have not seen large I 
nunibers of little children beginning a füll day's j 
work at six years of age ; nor have we frequently 1 
Seen the consequent distortions and deforraities J 
known in England as the "factory-leg," due to J 
Standing an excessive length of time, No large l 
numbers of wornen here work all day, leaving little J 
infants in the charge of baby-farreiers. 

It is useless to expect that these things will alway^j 
go right of themselves. The absence of legislatioi 
loa Aoars of labor, for the protection of woracn a 
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children especially, is excusable in some of our States, 
on the ground of the subordinate nature of the in- 
dustry. But the want of uniformity which is seen in 
the laws of States which have attempted statutory 
regulation is a little startling, and obliges us to infer 
that American views are not so definite on some prac- 
ticäl points as they might be. 

From a communication sent me by Dr. Roger S. 
Tracy, of the New York Board of Health, I compile 
the following Statements, which will give a nearly 
complete idea of what has been done hitherto. Dr. 
Tracy examined the statistics of the twenty-eight 
principal States, and found the following: — 

Factories, — Labor forbidden to children under 10 
in Massachusetts and New Jersey; under 12 in Rhode 
Island and Wisconsin ; under 13 in Pennsylvania. 

Coal-mines. — Labor forbidden to children under 
12 in Pennsylvania; to children under 12 and all 
women in Illinois, and under 14 in Colorado. 

Factories, — Over ten hours* work daily forbidden 
to children under 14 in Michigan ; 15, in Connecti- 
cut; 16, in Maine and Maryland; 18, and all women, 
in Ohio. 

Factories, — Over eight hours' daily work forbid- 
den to all under 18, and to all women, in Wisconsin. 

Educational requirements are made in eight of the 
twenty-eight States. The strictest are those of Wis- 
12* 
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coosin, where chüdren are not to be employed while-J 
the public schools are in Session. 

Tbis is about all that has been done in our country-l 
for the protection of womeu and children froni t 
cessive and improper labor. There are lawa relating I 
to the eraployraetit of cliüdren in fourteen of ths I 
twenty-eighc States; but a large number of the lawBj 
relate to ediicationaJ and not to sanitary poin 

It is certainly a Singular discrepancy that, in Ma**J 
sachusetts, pari;iits are allowed to send a child of tea'l 
years old to work ten hours in a factory, while i 
Wisconsin only eight hours of labor are allowed a^fl 
the age of twelve to eighteen. 

The English legislation has been thorough and enJ 
lightened, showing upon the part of its authors 4 
degree of humanity, painstaking, and intelliger 
which go far to atone for previous sins of neglect»S 
Its provisions arü as follows: — 

Children under 10 sliall not bc employed in aq^ 
factory or Workshop. 

A medical certificate is required, in the c 
persons under 16, of the fitness of such persons f(S| 
employment in the factory specified. The employi 
procures this certificate, and is responsible for provi 
the age. The Government Inspector may requirt^S 
certificate, if a person under 16 seems to him u 
and m3.y forbid his working again until recertifij 
by the certifying surgeon. T\\e eitamination is ; 
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a certificate musl be 



at the factory, Refusal to 
accompanied by written reasons. 

Persons under 14 shali not be employed on Sundajr 
in Workshops or factories. Christmas, Good Friday, 
and eight half-holidays besides, are given. 

Children are employed (under 14) under one of 
two plans ; — (ii) in alteniate sets, morning and after- 
noon ; {b) on alternate days. The morning work ends 
or at dinner if earlier. The afternoon work 
begins at i, or afier dinner if later. The day is 13 
hours long, viz. : from 6 to 6, or 7 to 7, for children, 
young persons, and women, with lä hours for meals. 
On Saturday the day ends at 3 o'clock. 

Children must rot be employed raore than five 

hours continuously without a meal (half-hour). AU 

F must eat at the same hour (children, young persons 

I under 18, and women), and never where work is 

I .going on. 

Every child under 14 in a factory or Workshop . 
must altend a school, either on the alternate olT-days J 
or on the half-days when off work. If he falls to | 
attend in any week, hc shall not recommence work 
I ^e next week until he has made up his absence from 
■«cbooL The employer obtains certificate of attend- 
p^ance. 

The parcnt setects the school. Proficiency in the 
t elementary studies, which sal\&fi.(s atertaMvaasÄaaÄ. 



I 



140 SCHOOL AND tNDUSTRlAL 

fixed by Government, enables a child at 13 to wörk 
as if over 14,— as a " young person." 

The school is authorized to collect its fees from the 
occupier of the factory, to a certain extent, the 
amount to be deducted from the chiid's wages. 

It is not in my power to say whether the health of 
the rising generation is suffering from overwork or 
confinement in factories in our States. There is not 
much evidence to prove it. The investigation pub- 
lished in the Massachusetts State Board of Health 
Report for 1871 is not at all alarming in its results. 
It found that "the correspondence in death-rates be- 
tween the factory population and the whole popula- 
tion, at the same ages, was so remarkably close as to 
leave but little to be said " (page 422). 

There is in modern labor a tendency to aggregate 
persons and resources in great masses, which pro- 
duces town-life, large enterprises, and great factories. 
In many ways this is to be deplored ; but it is right 
to see the bright side also. The old system of inde- 
pendent Workshops, where the weaver or other me- 
chanical toiler spent al! the time he could possibly 
give in small, crowded shops, often in his own roora, 
in narrow and nasty quarters at the best, has given 
way to the system of large shops, which are nin for a 
much smaller number of hours, arc far better lighted 
and warmed and aired, and, what is perhaps the root 
of the whole matter, are much more accessible to the 
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control of public opinion and to legislative inspec- 
tion. It is in the large shops that you find the large 
brains at the counting-desk — men who can under- 
stand sanitary needs, and are not hampered by the 
petty necessity of domestic economy which weighs 
down the solitary workman. It is the large establish- 
ments that take the trouble to ans wer questions upon 
sanitary matters addressed to them by the State au- 
thorities. 
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CHAPTER VI. 

DURATIOS OF LIFE IN VARIOUS OCCUPATIONS. \ 

AS everybody would like to know that he has j 
prospect of long life, everybody has a certain 
curiosity in regard to the Statements of science con- 
cerning the effect of his own work on the duration 
of life. There are a good many facts going the 
rounds, and if taken wilh allowances for the circum- 
stances, these facts are vaiuable. But there is so 
great a contradiction between the Statements of^dif- 
ferent authors, that the most meagre Statements are, 
perhaps, the safest. 

From Hirt's tables I select a typical trade or two to 
represent each period of life, dividing life into periods 
of five years. My selection is, of course, arbitrary. 

Among the operatives who die on the average be- 
fore the age of 40 years, I find porcelain-t urners, 
stone -Cutters, and female mirror-makers, 

Under 4g, goldsmiths, lead and quicksilver miners. 

Under 50, cabinet-raakers and operatives in cotton- 
mills — not very wholesome, and not particularly 
hurtful occupations. 

Under 55, to my surprise, corae some trades which 
I sbould have put much lowei, Ncedle-poüshers are 
ia,4 
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Bald to average 50, file-cutters 54, engravers 54.6, 
and so forth. It is possible that a good niany classes 
fall in here simply because it is rather a medium age 
at which to die, iiidepeiidently of other circumstances. 

Under 60 years (also a good medium age, on the 
fevorable side,) we find blacksmiths, butchcrs aiid car- 
penters, raachinists and turners, the watclimaker who 
measures our life for us, and the grave-digger who 
takes our measure for the last time. 

Under 65, it is interesting to find set down the 
classes of tanners, dycrs, gas-men, catgnt makers, and 
bone-boilers — trades which may remind us that long 
life is not to be attained by shirking disagreeable or 
offensive tasks. 

Above 65, only three trades are nientioned. 

In England, the rates of mortality among diflerent 
classes have been estimated by Dr. Farr, wlio states 
that the shortest lives are found among eartlienware- 
makers, tailors, needle-makers, makers of files and 
saws, veterinary surgeons and farriers, railway em- 
ployfa, coachmen and cabmen, commercial clerks, 
butchers, publicans, innkeepers. A good deal of this 
mortality is due to habits of excessive drinking and 
exposure to the weather. 

Physicians and surgeons, chemists and druggists, 
mercers and drajiers, hair-dressers, barbers, wig-mak- 
crs, and hatters, miners, andsomco\\vtx^,Va>)^-Ä.N\N'ö^- 
bot not an excessively high, xa^e o^ -nvOTVÄsv-s . ^-Ni-^- 
ereand gilders suffer \eaa iViaii V\\e'i öixA"! 
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facturers of wool, silk, and cotton no longer experienc« 
an exceptionally high mortaüty, owing to the zedouq 
efforts made by Lord Shaftesbury and his enlightene^'J 
coUeagues in promoting sanitary ]egisIatioti. 

Among the healthy classes may be named carpea-> 
ters, wheelwrights, and workers in wood generallyf 
shoemakers, grocers, publishers, and booksellers. 

Among the healthiest and longest-lived aie i 
agricultural classes, game-keepers, barristers, and tlw 
clerical profession. But solicitors and Catholic priest^ 
in middle and later life form exceptions. 

Metal workers, in the aggregate, do not experien« 
the average rate of mortality under 45, but after thi^ 
age the case is reversed ; miners have a still 
rate, and both classes have a niuch higher n 
agricultural laborers. 

From the " Massachusetts Registration Reports " 
will quote the foUowing Statement of the average a 
at death of nine general classes of men, the averag 
of all classes and occupations being 50.94 years: 

Average Age ul Dnlb..-! 



I. 


Cultiviilors of ihe carlh . 


65-'J 


11. 


Active mechanics abroad 


52.62 


III. 




50.S1 


IV. 


Merchants, financiers, agcntä, etc. 


49.21 


V. 


Active mechaaics in sliaps 


47.92 


VI. 


Laborets, no special iradcs 


47.24 


VII, 


Eroployed on the ocean . 


4609 


VI IL 


Inactive mcctianics in shops . 


43.64 


IX. 


Factors liiburing abroad . 


3S-4a 



NOTE. 



The following works on gymnastics may be named 
as useful : 

Manual of G3rmnastic Exercises, arranged on Hygienic Prin- 
ciples and adapted to music. By £. H. Barlow. Amherst, 
Mass., 1866. 

Manual of Gymnastic Exercises for Schools and Families. By 
Samuel W. Mason. Boston, 1863. 

Handbook of the Movement Cure for Prevention of Spinal 
Deformities. By M. Roth. 

How to Get Strong, and How to Keep so. By William 
Blaikie. 

Training in Theory and Practice. By Archibald Maclaren. 
13 K 145 
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